■ u 
:o 
! a> 
: vo 
! 1^ 
!c 



PATENT 

Attorney Docket No. 2489.0028-1 1 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Group Art Unit: Unassigned 
Examiner: Unassigned 



In re Reissue Application of: 
U.S. Patent No. 5,364,866 

Joseph T. STRUPCZEWSKI et al 

Reissue Serial No. : Unassigned 

Filed: Herewith 

For: HETEROARYLPIPERIDINES, 

PYRROLIDINES AND PIPERAZINES AND 
THEIR USE AS ANTIPSYCHOTICS 
AND ANALGETICS 



REISSUE PATENT APPLICATION TRANSMITTAL 
BOX REISSUE 

Assistant Commissioner for Patents 
Washington, D.C. 20231 



o 



.Oil 

a<TN i 

O I 



APPLICATION FOR REISSUE OF: 



1. 

2. 

3. 
4. 



Fee Transmittal Form 



n Utility Patent □ Design Patent 



Copy of printed Pat. No. 5,364,866, in double column format pursuant to 37 
C.F.R. 1.173(a)(1) 



□ Drawing(s) (proposed amendments, if appropriate) 

s Reissue Oath/Declaration (original copy) 
(37C.F.R. § 1.175) 



LAW OFFICES 

FiNNEGAN, Henderson, 

FARABOW, GAR-RETT; 
8 DUNNER,L.L.P. 

130 0 I STREET, N. W. 
WASHINGTON, DC 20005 
202-^408-4000 



5. Original U.S. Patent 

Consent of Assignee, Offer to Surrender Original Patent, and Statement 
Under 37 C.F.R. § 3.73(b) 



or 

□ Ribboned Original Patent 

□ Affidavit/Declaration of Loss 

6. Original U.S. Patent currently assigned? 

gi Yes □ No 

(If Yes, check applicable box(es)) 

IS Written Consent of all Assignees 

s 37 C.F.R. § 3.73(b) Statement 

IS Power of Attorney 

7. □ Foreign Priority Claim (35 U.S.C. 119) 

8 . ^ Information Disclosure Statement (IDS)/PTO 1 449 
^ Copies of IDS Citations 

9. □ English Translation of Reissue Oath/Declaration 

10. □ Small Entity Statement(s) 

□ Statement filed in prior application, status still proper and desired 

11. la Preliminary Amendment 

12. iHi Also enclosed is: an Application Data Sheet pursuant to 37 C.F.R. 1.76 



LAW OFFICES 

FiNNEGAN; Henderson, 
Farabow, Garrett, 
s dunner,l.l.p. 

I300 I STREETj N. W. 
WASHINGTON, DC 20005 
202-408-4000 



If there are any fees due under 37 C.F.R. §§ 1.16 or 1.17 which are not enclosed 
herewith, including any fees required for an extension of time under 37 C.F.R. § 1.136, please 
charge such fees to our Deposit Account No. 06-0916. 



Dated: November 15, 2000 



FiNNEGAN, Henderson, 
Farabow, Garrett, 
6 dunner^l.l.p. 

I300 I STREET, N. W. 
WASHINGTON, DC 20005 



Respectfully submitted, 



FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER, L.L.P. 




Lara C. Kelley 
Reg. No. 41,551 



LAW OFFICES 



Inventor Information 



Inventor One Given Name:: 


Joseph T. 


Family Name:: 


Strupczewski 


Postal Address Line One:: 


4 Stewart Lane 


City:: 


Flemington 


State or Province:: 


NJ 


Postal or Zip Code:: 


08822 


Citizenship Country:: 


USA 


Inventor Two Given Name:: 


G rover C. 


Family Name:: 


Helsley 


Postal Address Line One:: 


P.O. Box 153 


City:: 


Rosemont 


State or Province:: 


NJ 


Postal or Zip Code:: 


08556 


Citizenship Country:: 


USA 


Inventor Three Given Name:: 


Yulin 


Family Name:: 


Chiang 


Postal Address Line One:: 


24 Vom Eigen 


City:: 


Convent Station 


State or Province:: 


NJ 


Postal or Zip Code:: 


07960 


Citizenship Country:: 


USA 


Inventor Four Given Name:: 


Kennetii J. 


Family Name:: 


Bordeau 


Postal Address Line One:: 


211 Dumam-Nox Road 


City:: 


Kintnersville 


State or Province:: 


PA 


Postal or Zip Code:: 


18930 


Citizenship Country:: 


USA 


Inventor Five Given Name:: 


Edward J. 


rdrTlliy IMaliit;.. 


Giaml<owsl<i 


Postal Address Line One- 


7 Owens Drive 


City:: 


Warren 


State or Province:: 


NJ 


Postal or Zip Code:: 


07059 


Citizenship Country:: 


USA 


Correspondence Information 




Correspondence Customer Number:: 


22852 



1 



Application Information 



Title Line One- 
Title Line Two- 
Title Line Three: 



Total Drawing Sheets:: 
Formal Drawings?:: 



Application Type:: 
Docket Number:: 



Heteroarylpiperidines, Pyrrolidines and 
Piperazines and Their Use as 
Antipsychotics and Analgetics 
0 

No 

Utility 

2489.0028-1 1 



Representative Information 




Registration Number:: 




Continuity Information 




This application is a:: 


Keissuc ui 


>Application One:: 


07/969,383 


Filing Date:: 


Oct. 30, 1992 


Patent Number:: 


5,364,866 


which is a:: 


Continuation in Part of 


»Application Two:: 


07/788,269 


Filing Date:: 


Nov. 5, 1991 


which is a:: 


Continuation in Part of 


»>Application Three:: 


07/944,705 


Filing Date:: 


Sept. 5, 1991 


which is a:: 


Continuation of 


»»Application Four:: 


07/619,825 


Filing Date:: 


Nov. 29, 1990 


which is a:: 


Continuation of 


»»>Application Five:: 


07/456,790 


Filing Date:: 


Dec. 29, 1989 


which is a:: 


Continuation in Part of 


»»»Application Six:: 


07/354,41 1 



Filing Date:: 



May 19, 1989 



2 



PATENT 

Attorney Docket No. 2489.0028-1 1 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Reissue Application of: 
U.S. Patent No. 5,364,866 

Joseph T. STRUPCZEWSKI et al. 
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BOX REISSUE 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

CONSENT OF ASSIGNEE, OFFER TO SURRENDER 
ORIGINAL PATENT, AND STATEMENT UNDER 37 C.F.R. § 3.73(b) 

U.S. Patent No. 5,364,866 is assigned to Aventis Pharmaceuticals Inc. as assignee of the 
entire right, title and interest in said patent by virtue of an assignment recorded at Reel 6437, 
Frame 0333, by virtue of a merger agreement recorded on December 14, 1999, at Reel 10452, 
Frame 0703, and further by virtue of a change of name document recorded on February 8, 2000, 
at Reel 10567, Frame 0944. 

Aventis Pharmaceuticals Inc. hereby consents to the accompanying application for 
reissue of U.S. Patent 5,364,866. 

Aventis Pharmaceuticals Inc. hereby offers to surrender U.S. Patent 5,364,866, when the 
reissue application is otherwise in condition for allowance. 
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Patent No. 5,364,866 

Atty. Docket No. 2489.002841 



The undersigned^ whose title is supplied below, is empowered to sign this document on 
behalf of the assignee. 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and beUef are believed to be true; and further that these 
statements are made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment^ or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patent issuing thereon. 



September 21, 2000 



Date 




Stephen L. Nesbitt 



Typed or printed name 



P rof essional Development and Licensing Supp o r t 
Title 
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Sir: 



PRELIMINARY AMENDMENT 



This amendment is being submitted concurrently with a request for reissue of the above 
[ patent. Claims 1-86 issued in the '866 patent. Prior to reissue examination of the "866 patent, 

'i' please cancel claim 76. 

i' 

i Please amend claims 1, 52-59, 65, 66, and 78-86, and add new claims 87-147 as follows: 

1 . (Amended) A compound of the formula 
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(R)m 




(Y)p 




(R)m 



(Y)p 




wherein 



I' 



i 
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X is -O- or -S-; 
p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, 

trifluoromethyl, nitro, or amino, when p is 1; 

Y is lower alkoxy[, hydroxy and halogen] when p is 2 and X is -0-; 
[(Ri) is R20, R2b or R22, wherein: 

R20 is -(CH2)n-, where] n is 2, 3, 4 or 5; 



[R21 is 

-CH2-CH=CH-CH2-, 
-CH2-C = C-CH2-, 
-CH2-CH=CH-CH2-CH2-, 
-CH2-CH2-CH=CH-CH2-, 
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-CH2-C=C-CH2-CH2-, or 

-CH2-CH2-C = C-CH2-J 

the -CH=CH- bond being cis or trans; 
R22 is R20 or R21 in which one or more carbon atoms of R20 or R21 are substituted 
by at least one Cj-Cg linear alkyl group, phenyl group or 



where Zi is lower alkyl, -OH, lower alkoxy, -CF3, -NO2, -NH2 or halogen;] 
R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, carboxyl, chlorine, fluorine, 

bromine, iodine, amino, lower mono or dialkylamino, nitro, lower alkyl thio, 
trifluoromethoxy, cyano, acylamino, trifluoromethyl, trifluoroacetyl, 
aminocarbonyl, [monoalkylaminocarbonyl, dialkylaminocarbonyl, formyl,] 
-C(-0)-alkyl, -C(-0)-0-alkyl, -C(=0)-aryl, -C(=0)-heteroaryl, or 



-CH(0R7)-alkyl[Ji [-C(-W)-alkyl, -C(=W)-aryl, or -C(=W)-heteroaryl;] 



lower alkyleneyl 




alkyl is lower alkyl; 



aryl is phenyl or 




where R5 is hydrogen, lower alkyl, lower alkoxy, hydroxy, chlorine, fluorine, bromine, 
iodine, lower monoalkylamino, [lower dialkylamino,] nitro, cyano, 
trifluoromethyl, trifluoromethoxy; 

heteroaryl is 




Q3 is -0-, -NH-, or -CH=N-; 

[W is CH2 or CHRg or N-R9;] 

R7 is hydrogen, lower alkyl, or acyl; 

[Rg is lower alkyl; 

R9 is hydroxy, lower alkoxy, or -NHR|o; and 
Rio is hydrogen, lower alkyl, C1-C3 acyl, aryl, 
-C(=0)-aryl or -C(=0)-heteroaryl, 

where aryl and heteroaryl are as defined above;] and 
m is 1, 2, or 3; 

[all geometric, optical and stereoisomers thereof,] or a pharmaceutically acceptable acid 
addition salt thereof. 



52. (Amended) A compound as claimed in claim [1] 132, which is N,N-dimethyl- 
4.[3_[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]propoxy]-3-methoxybenzamide, or a 

:| pharmaceutically acceptable acid addition salt thereof. 

53. (Amended) A compound as claimed in claim [1] 132, which is l-[4-[3-[4-(6- 
;| fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]-propoxy]-3-methoxyphenyl]ethanone oxime, or a 

pharmaceutically acceptable acid addition salt thereof. 

54. (Amended) A compound as claimed in claim [1] 132, which is l-[4-[3-[4-(6- 
fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]-propoxy]methoxyphenyl]ethanone oxime 0-methyl 

li ether, or a pharmaceutically acceptable acid addition salt thereof. 

55. (Amended) A compound as claimed in claim [1] 132, which is l-[4-[3-[4-(6- 

■ fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]-propoxy]-3-methoxyphenyl]ethanone hydrazone, or 
^ a pharmaceutically acceptable acid addition salt thereof. 

56. (Amended) A compound as claimed in claim [1] 132, which is 6-fluoro-3-[l- 
[3-[2-methoxy-4-(l-methylethenyl)phenoxy]-propyl]-4-piperidinyl]-l,2-benzisoxazole, or a 

pharmaceutically acceptable acid addition salt thereof. 
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I; 57. (Amended) A compound as claimed in claim [11 87, which is (Z)-l-[4-[[4-[4- 

i (6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]-2-butenyl]oxy]-3-methoxyphenyl] or a 

i! 

i: pharmaceutically acceptable acid addition salt thereof. 

1 

; 58. (Amended) A compound as claimed in claim [ 1 ] 87 , which is (E)- 1 - [3 - [4- [[4- 

1^ (6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]-2-butenyl]oxy]-4-hydroxyphenyl]ethanone, or a 

:i pharmaceutically acceptable acid addition salt thereof. 

ii 
|! 

r 59. (Amended) A compoimd as claimed in claim [1] 87, which is (E)-l-[3-[4-[[4- 

|; (6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]-2-butenyl]oxy]-4-benzyloxyphenyl]ethanone, or 

il 

jl a pharmaceutically acceptable acid addition salt thereof. 

^; 65. (Amended) A compound as claimed in claim [1] 104, which is l-(R)-(-)-[4-[3- 

\ : (6-fluoro- 1 ,2-benzisoxazol-3 -y 1)- 1 -piperidiny 1] -2-methy 1- 1 -propoxy] -3 - 

i methoxyphenyl]ethanone, or a pharmaceutically acceptable acid addition salt thereof. 

It 

I; 

!i 66. (Amended) A compound as claimed in claim [1] 104, which is l-(S)(+)-[4-[3- 

i; 

! ■ [4-(6-fluoro- 1 ,2-benzisoxazol-3 -yl)- 1 -piperidinyl]-2-methyl- 1 -propoxy]-3 - 
methoxyphenyl]ethanone, or a pharmaceutically acceptable acid addition salt thereof. 

A 
\' 

1 78. (Amended) A compound of the formula: 
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(Y)f 




CH N-(CH2)n— O 

N 




wherein p is 1 or 2; 

Y is hydrogen, CI, Br, or F, when p is 1; 

Y is lower alkoxy[, hydroxy, or halogen] when p is 2; 
n is 2, 3, or 4; 

R is hydrogen, C1-C3 alkyl, C1-C3 alkoxy, hydroxyl, alkanoyl, CI, F, Br, I, amino, 
C1-C3 mono or dialkyl amino, acylamino, -NO2, -OCF3, -CF3, alkyl-C(=0)-, 
CF3-C(=0)-, or -CH(0R7)-alkyl; 

alkyl is lower alkyl; 

R7 is hydrogen, lower alkyl, lower alkyl-C(=0)-, or CF3-C(=0)-; 
and m is 1, 2, or 3; 

all geometric, optical and stereoisomers thereof or a phamiaceutically acceptable acid 
addition salt thereof. 
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79. (Amended) A compound of the formula: 



(R), 



(Y)p 




i; 



li 
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in p is 1 or 2; 

Y is hydrogen, CI, Br, or F, when p is 1 ; 

Y is lower alkoxy [, hydroxy, or halogen] when p is 2; 
n is 2, 3, or 4; 

R is hydrogen, C1-C3 alkyl, C1-C3 alkoxy, hydroxy!, acyl, alkanoyl, CI, F, Br, I, amino, C^- 
C3 mono or dialkyl amino, acylamino, -NO25 -OCF3, -CF3, alkyl-C(=0)-, 
CF3-C(=0)-, or -CH(0R7)-alkyl; 

alkyl is lower alkyl; 

R7 is hydrogen, lower alkyl, lower alkyl-C(=0)-, or CFg-CC^O)-; 
and m is 1, 2, or 3; 

all geometric, optical and stereoisomers thereof or a pharmaceutically acceptable acid 
addition salt thereof, 

80 . (Amended) A compound as claimed in claim 1 [of the formula: 



m 



(Y)p 




J 



N-<Rih-0^(Q; 



wherein 
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X is -0- or -S-; 
p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, 

trifluoromethyl, nitro, or amino, when p is 1; 

Y is lower alkoxy, hydroxy and halogen when p is 2 and X is -0-; 
(Ri) is R20, R2b or R22, wherein: 

R20 is -(CH2)n-, where n is 2, 3, 4 or 5; 
R21 is 

-CH2-CH=CH-CH2-, 
-CH2-C = C-CH2-, 
-CH2-CH— CH-CH2-CH2-5 
-CH2-CH2-CH— CH-CH2-, 
-CH2-CHC-CH2-CH2-, or 

-CH2-CH2-C = C-CH2-, 

the -CH=CH- bond being cis or trans; 
R22 is R20 or R21 in which one or more carbon atoms of R20 or R21 are substituted 

9 



by at least one Ci-C^ linear alkyl group, phenyl group or 




,(Zi)p 



lower aikyleneyl 



j; 



I 
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i 



where Zj is lower alkyl, -OH, lower alkoxy, -CF3, -NO2, -NH2 or halogen; and R 
and m are as defined hereinafter; 
mis 1, 2, or 3; and 

when m is 1, 2, or 3, R is hydrogen, lower alkyl, lower alkoxy, hydroxy 1, 

carboxyl, chlorine, fluorine, bromine, iodine, amino, lower mono or 
dialkylamino, nitro, lower alkyl thio, trifluoromethoxy, cyano, acylamino, 
trifluoromethyl, trifluoroacetyl, aminocarbonyl, monoalkylaminocarbonyl, 
dialkylaminocarbonyl, formyl, 

-C(=0)-alkyl, -C(=0)-0-alkyl, -C(=0)-aryl, -C(=0)-heteroaryl, 
-CH(0R7)-alkyl, -C(=W)-alkyl, -C(=W)-aryl, or -C(=W)-heteroaryl; 

alkyl is lower alkyl; 
aryl is phenyl or 



where R5 is hydrogen, lower alkyl, lower alkoxy, hydroxy, chlorine, fluorine, bromine, 
iodine, lower monoalkylamino, lower dialkylamino, nitro, cyano, 




trifluoromethyl, trifluoromethoxy; 
heteroaryl is 




Q3 is -0-, -NH-, or -CH=N-; 
Wis CH2 or CHRg orN-R^; 
R7 is hydrogen, lower alkyl, or acyl; 
Rg is lower alkyl; 

R9 is hydroxy, lower alkoxy, or -NHRio; and 
Rio is hydrogen, lower alkyl, C1-C3 acyl, aryl, 

-C(=0)-aryl or -C(=0)-heteroaryl, 
where aryl and heteroaryl are as defined above; and] 

with the proviso that when m is 3, R is not -C(=0)-aryl, or -C(=0)-heteroaryl[;]^ 



[all geometric, optical and stereoisomers thereof,] or a pharmaceutically acceptable acid 
addition salt thereof. 

81 . (Amended) A compound as claimed in claim [1] 87, which is (E)-l -[4-[[4-[4- 
(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]-2-butenyl]oxy]-3-methoxyphenyl]ethanone, or a 
pharmaceutically acceptable acid addition salt thereof. 
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1 1 82. (Amended) A pharmaceutical composition, which comprises a compound as 

1; claimed in claims [1-81] 1-75 and 77-8 L and a pharmaceutically acceptable carrier therefor. 

! I 

|! 

;| 83. (Amended) An antipsychotic composition which comprises a compound as 

i ! 

!i 

i claimed in claims [1-81] 1-75 and 77-81 , in an amount sufficient to produce an antipsychotic 

ji effect, and a pharmaceutically acceptable carrier therefor, 

!i 

i| 

[ 84. (Amended) A method of treating psychoses, which comprises administering to 

I a mammal a psychoses-treating effective amount of a compound as claimed in claims [1-81] 1-75 

il 

il and 77-81 . 

jl 
i| 

ij 

y 85. (Amended) An analgesic composition which comprises a compound as 

i: 

i= claimed in claims [1-81] 1-75 and 77-8 L in an amount sufficient to produce a pain-relieving 
effect, and a pharmaceutically acceptable carrier therefor. 

! I 

: I 86. (Amended) A method of alleviating pain, which comprises administering to a 

I mammal a pain-relieving effective amount of a compound as claimed in claims [1-81] 1-75 and 

i 

; 77-81 . 

i 

87. A compound of the formula 
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(R) 



m 




wherein 
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X is -O- or -S-: 
p is 1 or 2; 

Y is hydrogen, lower alkvl hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxv. 

trifluoromethyl. nitro. or amino, when p is 1: 

Y is lower alkoxy. hydroxy, or halogen when p is 2 and X is -0-: 
{Ellis 

-CH q -CH— CH-CHt, 
-CH2"C ^ C-CHp-n 
-CH2-CH=CH-CH2-CH 2-. 
- CHo -CH o "CH— CH- CHo - . 
-CH.-CsC-CH.-CH.-. or 
-CH 2 -CH 2 -C = C-CH 2"^ 
the -CH=CH- bond being cis or trans: 
R is hydrogen, lower alkyl. lower alkoxy. hydroxyl. carboxyl chlorine, fluorine, 
bromine, iodine, amino, lower mono or dialkylamino. nitro. lower alkyl 
thio. trifluoromethoxy. cyano. acylamino. trifluoromethyl. trifluoroacetyl. 

13 



aminocarbonvL dialkvlaminocarbonvl formvl 

-C(-0)-alkvL -C(=0)-0-alkvL -C(-0)-arvL -Cf=OVheteroarvL 

-CH(OR . Valkvl -Cr-W)-alkvl -CWVarvl or -Cf-WVheteroarvl: 

where alkvl is lower alkvl: 

arvl is phenyl or 




where is hydrogen, lower alkvl lower alkoxv. hydroxy, chlorine, fluorine, bromine. 

! 

iodine, lower monoalkvlamino. lower dialkylamino. nitro. cvano. trifluoromethyl | 
trifluoromethoxv; I 
heteroarvl is i 




[ 

I 

j 

where O . is -O-. -S-. -NH-. or -CH=N-: 

Wis CHo or CHR. orN-R^ : 
R-7 is hydrogen, lower alkvl or acyl; 
Rq is lower alkyl: 

Rq is hydroxy, lower alkoxv. or -NHR i n: and 
R|A is hydrogen, lower alkyl. C ,-C^ acyl. arvl. 

14 



-Cf=OVarvl or -Cf=OVheteroarvl 

where arvl and heteroarvl are as defined above: and 
m is L 2. or 3: 

all geometric, optical and stereoisomers thereof, or a pharmaceutically acceptable acid 
addition salt thereof. 

88. The compound of claim 87. wherein the pharmaceutically acceptable addition salt 
' is selected from the group consisting of salts of mineral acids, salts of monobasic carboxvlic 

acids, salts of dibasic carboxvlic acids, and salts of tribasic carboxylic acids. 

89. The compound of claim 88. wherein said pharmaceutically acceptable addition 

j; salts are selected from the group consisting of salts of hydrochloric acid, sulfuric acid, nitric acid, 
acetic acid, propionic acid, maleic acid, fumaric acid, carboxysuccinic acid, and citric acid. 

!; 90. The compound of claim 87. wherein Y is in the 5 position. 

91 . The compound of claim 87. wherein Y is in the 6 position. 

92. The compound of claim 87. wherein Y is selected from the group consisting of 
hydrogen, chlorine, bromine and fluorine. 
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I 93. The compound of claim 92. wherein Y is fluorine. 

! 

94, The compound of claim 93. wherein Y is in the 6 position. 

I 

I 95. The compound of claim 87. wherein p is 2, X is -0-. and Y is selected from the 

i 

I group consisting of lower alkoxy. hydroxy and halogen groups. 

96. The compound of claim 95. wherein Y is a methoxy group. 

I 

91. The compound of claim 87. wherein R , is -CHo-CH=CH-CH-, -. 

i 98. The compound of claim 87. wherein R is selected from the group consisting of 

il hydrogen. C i- C alkvl. C .-C, alkoxv. hvdroxvl. -COCF ,. Ci-C . alkanovl CI. F. Br. L C -C, 

\\ 
\ 

0 

II 

i alkylamino. -NQ^. -CF.. -OCF.. and -C-lower alkyl. 

il 

I 99. A pharmaceutical composition, which comprises a compound as claimed in claim 

h 

; | 87. and a pharmaceutically acceptable carrier therefor. 

i; 

|i 100. An antipsychotic composition which comprises a compound as claimed in claim 

!; 87. in an amount sufficient to produce an antipsychotic effect, and a pharmaceutically acceptable 
;i carrier therefor. 
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!, 101 . A method of treating psychoses, which comprises administering to a mammal a 

psychoses-treating effective amount of a compound as claimed in claim 87. 

102. An analgesic composition which comprises a compound as claimed in claim 87. 
; in an amount sufficient to produce a pain-relieving effect, and a pharmaceuticallv acceptable 

[ carrier therefor. 

103. A method of alleviating pain, which comprises administering to a mammal a 
i pain-relieving effective amount of a compound as claimed in claim 87. 



X is -O- or -S-: 
p is 1 or 2: 

Y is hydrogen, lower alkyl. hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy. 



1 04. A compound of the formula 



(R)m 




wherein 
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Y is lower alkoxy, hydroxy, or halogen when p is 2 and X is -O-: 



(Ri ) is Ro n or R n ] in which one or more carbon atoms of Ro n or R o i are substituted by at 
least one CpC^ linear alkyl group, phenyl group or 



.(Zi)p 

lower alkyleneyl — ^ 

i 
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where is lower alkyl -OH. lower alkoxy. -CF. , . -NOo. -NHo or halogen: 
R20 is -fCHo)^-. where n is 2. 3. 4 or 5; 

R2iis 

-CH i -CH— CH-CH9 -. 

-CH q -C = C-CH o". 

-CH2-CH=CH-CH2-CH2-. 

-CH2-CH2-CH=CH-CH 2-^ 

-CH.-CsC-CH.-CH-,-. or 

-CH 2 -CH2-C = C-CH 2-.. 

the -CH=CH- bond being cis or trans: 
R is hydrogen, lower alkyL lower alkoxy. hvdroxyl, carboxyL chlorine, fluorine, bromine, 
iodine, amino, lower mono or dialkylamino. nitro. lower alkyl thio. 
trifluoromethoxy. cyano. acylamino. trifluoromethyl. trifluoroacetyl. 
aminocarbonyl. monoalkylaminocarbonyl. dialkylaminocarbonyl. formyl. 

18 



-Cr-OValkvL -Cr=OVO-alkvL ■Cf=OVarvl -Cr^O^-heteroarvL 
-CHfOR . Valkvl -Cf=WValkvl -Cf^W^-arvL or -CWl-heteroarvl: 

where alkyl is lower alkvl; 

arvl is phenyl or 




where R< is hydrogen, lower alkvl. lower alkoxv. hydroxy, chlorine, fluorine, bromine. 

iodine, lower monoalkylamino. lower dialkylamino. nitro. cyano. trifluoromethyl. 

trifluoromethoxy: 
heteroaryl is 



where O. is -0-. -S-. -NH-. or -CH-N-: 



I Wis CH. or CHR . orN-R o: 

R7 is hydrogen, lower alkyl or acyl: 

\\ R g is lower alkyl: 

Ro is hydroxy, lower alkoxy. or -NHR i n: and 
Rin is hydrogen, lower alkyl C i-d acyl aryl. 
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where arvl and heteroarvl are as defined above: and 
m is L 2. or 3: 

all geometric, optical and stereoisomers thereof, or a pharmaceutically acceptable acid 
addition salt thereof. 

105. The compound of claim 104. wherein the pharmaceutically acceptable addition 
salt is selected from the group consisting of salts of mineral acids, salts of monobasic carboxylic 
acids, salts of dibasic carboxvhc acids, and salts of tribasic carboxvlic acids. 

106. The compound of claim 105. wherein said pharmaceutically acceptable addition 
salts are selected firom the group consisting of salts of hydrochloric acid, sulfuric acid, nitric acid, 
acetic acid, propionic acid, maleic acid, fumaric acid, carboxvsuccinic acid, and citric acid. 

107. The compound of claim 104. wherein Y is in the 5 position. 

108. The compound of claim 104. wherein Y is in the 6 position. 



109. The compound of claim 104. wherein Y is selected fi:-om the group consisting of 
hydrogen, chlorine, bromine and fluorine. 
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111. The compound of claim 110. wherein Y is in the 6 position. 

1 12. The compound of claim 104. wherein p is 2. X is and Y is selected from the 
I' group consisting of lower alkoxv. hydroxy and halogen groups. 

113. The compound of claim 1 12. wherein Y is a methoxy group. 

1 14. The compound of claim 104. wherein R is selected from the group consisting of 
I hydrogen. C -C. alkyl C rC alkoxy. hydroxyl. -COCF .. Ci-C . alkanoyL CL F. Br. L C j-C 

!o [ 0 

; alkylamino. -NO ^ . -CF ^t . -OCF^. and -C-lower alkyl. 

'\5f 115. A pharmaceutical composition, which comprises a compound as claimed claim 

H , 104. and a pharmaceutically acceptable carrier therefor. 

O 116. An antipsychotic composition which comprises a compound as claimed in claim 

i 104. in an amount sufficient to produce an antipsychotic effect, and a pharmaceutically 
acceptable carrier therefor. 

117. A method of treating psychoses, which comprises administering to a mammal a 
- psychoses-treating effective amount of a compound as claimed in claim 104. 
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118. An analgesic composition which comprises a compound as claimed in claim 104. 
in an amount sufficient to produce a pain-relieving effect and a pharmaceuticallv acceptable 
i carrier therefor, 

I 119. A method of alleviating pain, which comprises administering to a mammal a 

pain-relieving effective amount of a compound as claimed in claim 104. 

120. A compound as claimed in claim 87. with the proviso that when m is 3. R is not 
] -C(=OVaryl or -Cf^O)-heteroarvh all geometric, optical and stereoisomers thereof or a 
pharmaceuticallv acceptable acid addition salt thereof 

12 L A pharmaceutical composition, which comprises a compound as claimed in claim 
; 120. and a pharmaceuticallv acceptable carrier therefor. 

122. An antipsvchotic composition which comprises a compound as claimed in claim 
= 120. in an amount sufficient to produce an antipsvchotic effect, and a pharmaceuticallv 

acceptable carrier therefor. 

\i 

123. A method of treating psvchoses. which comprises administering to a mammal a 
: psychoses-treating effective amount of a compound as claimed in claim 120. 
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124. An analgesic composition which comprises a compound as claimed in claim 120. 
in an amount sufficient to produce a pain-relieving effect, and a pharmaceuticallv acceptable 
carrier therefor. 

125. A method of alleviating pain, which comprises administering to a mammal a pain- 
relieving effective amount of a compound as claimed in claim 120. 

126. A compound as claimed in claim 104. with the proviso that when m is 3, R is not 
-C(^0)-arvl or -C(^0)-heteroaryh all geometric, optical and stereoisomers thereof or a 
pharmaceuticallv acceptable acid addition salt thereof 

127. A pharmaceutical composition, which comprises a compound as claimed in claim 
126. and a pharmaceuticallv acceptable carrier therefor. 

128. An antipsychotic composition which comprises a compound as claimed in claim 
126. in an amount sufficient to produce an antipsychotic effect and a pharmaceuticallv 
acceptable carrier therefor. 

129. A method of treating psychoses, which comprises administering to a mammal a 
psychoses-treating effective amount of a compound as claimed in claim 126. 
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130. An analgesic composition which comprises a compound as claimed in claim 126. 
\, in an amount sufficient to produce a pain-relieving effect, and a pharmaceuticallv acceptable 

; carrier therefor. 

131. A method of alleviating pain, which comprises administering to a mammal a pain- 
relieving effective amount of a compound as claimed in claim 126. 

132. A compound of the formula 



(R)m 




wherein 
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X is -0- or -S-: 
p is 1 or 2: 

Y is hvdrogen. lower alkyl hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy. 
trifluoromethvl. nitro. or amino, when p is 1 : 

24 



Y is lower alkoxy. hydroxy, or halogen when p is 2 and X is -0-: 
n is 2. 3. 4 or 5: 

R is hydrogen, lower alkyl lower alkoxy. hydroxyl carboxyl chlorine, fluorine, 

bromine, iodine, amino, lower mono or dialkylamino, nitro, lower alkyl thio, 
trifluoromethoxy, cyano, acylamino, trifluoromethyh trifluoroacetyl 
aminocarbonyl dialkylaminocarbonyl formyl 

-Cr-OValkyl -Cr-OVO-alkyL -C(-QVaryl -Cr-Q)-heteroaryL or 
-CHfOR . )-alkyl. -Cf-WValkyk -Cf-WVaryl. or -Cr^WVheteroaryl: 

alkyl is lower alkyl: 

aryl is phenyl or 




where is hydrogen, lower alkyl lower alkoxy, hydroxy, chlorine, fluorine, bromine, 
iodine, lower monoalkylamino, nitro, cyano, trifluoromethyl, trifluoromethoxy: 
heteroaryl is 
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Wis CH. or CHR. orN-R o: 

R7 is hydrogen, lower alkvl or acvl: 

R g is lower alkyl: 

Rq is hydroxy, lower alkoxv, or -NHR ^n : and 
R^ n is hydrogen, lower alkyl C pQ acyL aryl 
-Cr=OVaryl or -Cr-OVheteroaryL 

where aryl and heteroaryl are as defined above: and 
m is L 2. or 3: 

with the proviso that at least one R is selected from the group consisting of 
dialkylaminocarbonyl formyl -Cr=WValkyl -C(=W)-aryl and 
-C(=WVheteroaryl: 

all geometric, optical and stereoisomers thereof, or a pharmaceutically acceptable acid 
addition salt thereof. 



133. The compound of claim 132. wherein the pharmaceutically acceptable addition 
salt is selected from the group consisting of salts of mineral acids, salts of monobasic carboxyhc 
acids, salts of dibasic carboxylic acids, and salts of tribasic carboxyhc acids. 



134. The compound of claim 133. wherein said pharmaceutically acceptable addition 
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salts are selected from the group consisting of salts of hydrochloric acid, sulfuric acid, nitric acid, 
acetic acid, propionic acid, maleic acid, fumaric acid, carboxysuccinic acid, and citric acid. 

135. The compound of claim 132. wherein Y is in the 5 position. 

136. The compound of claim 132. wherein Y is in the 6 position. 

137. The compound of claim 132. wherein Y is selected from the group consisting of 
hydrogen, chlorine, bromine and fluorine. 

\^ 138. The compound of claim 137. wherein Y is fluorine. 

139. The compound of claim 138. wherein Y is in the 6 position. 

in 140. The compound of claim 132. wherein p is 2. X is -0-. and Y is selected from the 

□ ! group consisting of lower alkoxy. hydroxy and halogen groups. 

141 . The compound of claim 140. wherein Y is a methoxy group. 

142. The compound of claim 132. wherein one R group is selected from the group 
consisting of hydrogen. C |-C^ alkyl. C pC^ alkoxy. hydroxyl. -COCF ^ . C ^C ^ alkanoyl. CI F. Br. 
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L Ci-C. alkvlamino. -NO.. -CF.. -QCF . . and -C-lower alkvL 

143. A pharmaceutical composition, which comprises a compound as claimed in claim 
132. and a pharmaceutically acceptable carrier therefor. 



144. An antipsychotic composition which comprises a compound as claimed in claim 
132. in an amoimt sufficient to produce an antipsychotic effect, and a pharmaceutically 
acceptable carrier therefor. 

145. A method of treating psychoses, which comprises administering to a mammal a 
psychoses-treating effective amount of a compound as claimed in claim 132. 

146. An analgesic composition which comprises a compound as claimed in claim 132. 
in an amount sufficient to produce a pain-relieying effect, and a pharmaceutically acceptable 
carrier therefor. 

147. A method of alleviating pain, which comprises administering to a mammal a 
pain-relieying effective amount of a compound as claimed in claim 132. 
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REMARKS 

In this amendment, Patent Owner has canceled claim 76, amended claims 1, 52-59, 65, 
66, and 78-86, and added new claims 87-147. Thus, claims 1-75 and 77-147 are pending. The 
amendment and addition of new claims is intended to overcome prior art issues arising from 
European Patent No. 402,644 to Strupczewski et al, pubUshed on December 19, 1990 (EP '644). 
These issues were brought to Patent Owner's attention in related U.S. Application Serial No. 
08/468,611 (Attorney Docket No. 2489.0058). 

Specifically, Patent Owner has amended claim 1 to remove R21 and R22 from the 
definition of and to remove certain definitions of R and R5. Patent Owner has also amended 
claim 1 and claims 78 and 79 to remove hydroxy and halogen fi'om the definition of Y when p is 
; 2. Accordingly, claims 1, 78, and 79, and claims dependent thereon have been amended to 
conform the definitions of Rj, R, R5, and Y to those definitions recited in prior U.S. Application 
Serial No. 07/456,790, filed December 29, 1989, now abandoned (the 790 application). Claims 
1, 78, and 79 and claims dependent thereon are therefore entitied to benefit of the December 29, 
' 1989, filing date of the 790 application. Because EP '644 was published on December 19, 1990, 
: i.e., after the filing date of the 790 application, EP '644 is not available as prior art under 35 
U.S.C. §102 for these claims. Thus, claims 1, 78, and 79 and claims dependent thereon are not 

: anticipated or rendered obvious by EP '644. 

i 

Patent Owner has added independent claims 87 and 104 to cover subject matter removed 
; fi:om original claim 1 of the '866 patent. Claim 87 is directed to the compounds of patented 
claim 1 wherein R^ is R21, while claim 104 is directed to compounds of patented claim 1 wherein 
, Rj is R22. Dependent claims 88-103 and 105-1 19 correspond to patented claims 67-77 and 82-86. 
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' EP *644 does not teach or suggest additional linking groups besides -(CII2X', as now recited in 
claims 87 and 104, In particular, EP *644 does not teach or suggest that the moiety linking the 
i; piperidine or piperazine ring to the phenoxy substituent may be an alkene or alkyne group (as 
|: required by claim 87), or a substituted alkane, alkene, or alkyne group (as required by claim 104). 
I Thus, EP *644 does not teach or suggest new claims 87-1 19. 

Patent Owner has also added independent claim 132 to cover subject matter removed 
from original claim 1 of the '866 patent. Claim 132 is directed to the compounds of patented 
'/ claim 1 wherein at least one of the R substituents is selected from the group consisting of 
;! dialkylaminocarbonyl, formyl, -C(=W)-alkyl, -C(=W)-aryl, and -C(=W)-heteroaryl. Dependent 
% [' claims 133-147 correspond to patented claims 67-75, 77 and 82-86. EP *644 does not teach or 

\^ J suggest that at least one R group must be dialkylaminocarbonyl, formyl, -C(=W)-alkyl, -C(=W)- 

^f; \ aryl, or -C(=W)-heteroaryL Thus, EP *644 does not teach or suggest new claims 132-147. 

Patent Owner has also amended claim 80 to be dependent on claim 1 since it is directed 
to a subset of the broad genus of amended claim 1 . Claim 80, as with claim 1, is entitled to 
\n '} benefit of the December 29, 1989, filing date of the 790 application. Because EP '644 was 

pubUshed on December 19, 1990, i.e., after the filing date of the 790 application, EP '644 is not 
i available as prior art under 35 U.S.C, §102 for amended claim 80. Thus, claim 80 and claims 
dependent thereon are not anticipated or rendered obvious by EP *644. 

Newly added claim 120 is directed to a subset of the compounds of independent claim 87 
' (wherein is R21) while claim 126 is directed to a subset of the compounds of independent 
; claim 104 (wherein Rj is R22). Dependent claims 121-125 and 127-131 correspond to patented 
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now recited in claims 120 and 126. In particular, EP '644 does not teach or suggest that the 
moiety linking the piperidine or piperazine ring to the phenoxy substituent may be an alkene or 
alkyne group (as required by claim 120), or a substituted alkane, alkene, or alkyne group (as 
required by claim 126). Thus, EP '644 does not teach or suggest new claims 120-131 . 

Finally, claims 52-56 have been amended to be dependent on new claim 132 since 
amended claim 1 does not allow for R to be a dialkylaminocarbonyl, formyl, -C(=W)-alkyl, - 
C(=W)-aryl, or -C(^W)-heteroaryl group. Also, claims 57-59 and 81, directed to species where 
Ri is an alkene group, have been amended to depend from new claim 87 since amended claim 1 
does not allow for unsaturated groups in the R^ position. Claims 65 and 66, directed to species 
where R^ is a substituted alkyl group, have been amended to depend from new claim 104. Claim 
76 has been canceled since claim 1 as amended no longer allows Ri to be -CH2-CH=CH-CH2-. 
Claims 82-86 have been amended to correct the dependency of these claims on claims 1-75 and 



For the foregoing reasons. Patent Owner respectfully submits that claims 1-75 and 77-147 
are in condition for allowance, and early notification to this effect is courteously requested. 
If there are any fees due in connection with the filing of this response not already 



77-81. 



accounted for, please charge the fees to our Deposit Account No. 06-0916. 



Respectfully submitted. 



FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER, L.L.P, 



FINNEGAN, Henderson, 
Farabow, Garrett, 
s dunner, l.l.p. 
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[57] ABSTRACT 

Heteroarylpiperidines, pyrrolidines, and piperazines are 
useful as antipsychotic and analgesic agents. The com- 
pounds are especially useful for treating psychoses by 
adnaJnistering to a mammal a psychoses-treating effec- 
tive amount of one of the compounds. The compounds 
are also useful as analgeacs by administering a pain- 
lelieving effective amount of one of the compounds to 
a mammal. 
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HETEROARYLPIPERIDINES, PYRROLIDINES 
AND PIPERAZINES AND THEIR USE AS 
ANnPSYCHOnCS AND ANALEUCS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is a continuation-in-part of applica- 
tion Ser. No. 788^9, filed Nov. 5, 1991 (Attorney 
Docket No. 02489-0028-03000), now abandoned, which 
is a continuation-in-part of application Ser. No. 944,705, 
ffled Sep. 5, 1991 (Attorney Docket No. 
02489-^8-04000), now abandoned, which is a continu- 
ation of application Ser. No. 619,825, filed Nov. 29, 
1990 (Attorney Docket No. 02489-0028-02000), now 
abandoned, which is a continuation of application Ser. 
No. 456,790, filed Dec. 29, 1989 (Attorney Docket No. 
02489-0028-01000), now abandoned, which is a con- 
tinuation-in-part of application Ser. No. 354,411, filed 
May 19, 1989, (Attorney Docket Nos. 
02489-0028-00000 and HR-1161), now abandoned. The 
entire disclosure of these applications is relied upon and 
incorporated by reference herein. 

BACKGROUND OF THE INVENTION 25 

This invention relates to heteroarylpiperidines, pyr- 
rolidines and pipetazmes. More particdarly, this inven- 
tion relates to heteroarylpiperidines, pyrrolidines and 
piperazines having antipsychotic activity and to their 
use as antipsychotic drugs. 

The therapeutic treatment of schizophrenic patients 
by administration of neuroleptic drugs, such as chlor- 
proma^e, haloperidol, sulpiride, and chemically 
closely related compounds, is widespread. While con- 
trol of schizophrenic symptoms has been successful, 
treatmwit with these drugs does not cure the psychotic 
patient, who wiU almost certainly relapse if medication 
is discontinued. There exists a continuing need in the art 
for antipsychotic drugs for the treatment of psychoses. 

Moreover, some of the known neuroleptics produce 
unwanted side effects. For example, the side effects of 
many antipsychotic drugs include the so-called extrapy- 
ramidal symptoms, such as rigidity and tremor, continu- 
ous restiess walking, and tardive dyskineda which 
causes facial grimacing, and involuntary movements of 
the face and extremities. Orthostatic hypotension is also 
common. Thus, there also exists a need in the art for 
antipsychotic drugs that produce fewer or less severe 
mantfestaticms of these common side effects. 

Moreover, there has been a need for drugs that can 
produce other biological effects. For example, relief 
fiom paia has been an age-old aspiration which has led 
to the discovery of natural and synthetic analgetics. 
Nevertheless, the need for safe and effective analgetics 
has continued to the present day. 

SUMMARY OF THE INVENTION 

This invention aids in fulfilling these needs in the by 
providing a compound of tiie formula: 



1 t 



R2 is selected from the group coiKisting of lower 
alkyl, aryl lower alkyl, aryl, cycloalkyl, aroyl, al- 
kanoyl, and phenylsulfonyl groups; 

p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluo- 
rine, bromine, iodine, lower alkoxy, trifluoro- 
methyl, nitro, or amino, when p is 1; 

Y is lower alkoxy, hydroxy and halogen when p is 2 
and X is — O — ; 

Qi is selected from the group consisting of: 




N— Y2 and 



(a) 



(b) 



where Z is 



I I 

— CH— or — N— ; 



35 



and 

Y2 is selected from the group consisting of: 



40 




(I) 



50 



in which <Ri) is — (CHa)^— where n is 2, 3, 4, or 5; or 
— CH2— CH=CH— CH2— , 
— CH2-C=<:J-<3l2--. 
— CH2— CHb=CH— CH2— CH2— , 
— CH2— CH2— CH=CH— CH2— , 
— CH2-<:«C— CH2— CH2— . or 
— CH2— CH2— C=C— CH2~, 
the — CIt=CH— bond being ds or trans; and 
R and m are as defined hereinafter; 



55 




(2) 



^ where R3 is H or — OCH3 and n has the above meaning; 




0) 



65 



-(CH2)«-0 



wherein 
X is — O— , — S— , 




(3) 



5,364,866 



R4 is hydrogen, lower alkyl, lower alkoxy, amino, 
mono- or dialkylamino, C1-C3 acyl amino, Ci-Ce 
alkanoyl, trifluoromethyl, chlorine, fluorine, bro- 
mine. 



o 

II 

— C-aryl; 



in which aryl is phenyl or 



10 



o 

n 

-<CH2)„-N ^ 

O \ 7 -(R^s 

where n and R4 are as previously defined; 



(7) 




15 



O 

11 H 

-(CH2)„-N 



(») 



(R)in 



where R5 is hydrogen, lower alkyl, lower alkoxy, where n is as previously define^ 

hydroxy, chlorine, fluorine, bromine, iodine, lower 20 

monoaUcylamino, lower dialkylamino, nitro, cy- 

ano, trifluoromethyl, trifluoromethoxy; 
where n has the above meaning; 

25 




(9) 



(4) 



30 



where n and R4 are as previously defined; 



-(CH2)„, 



35 



(5) 




where either one of Xyor X^is 



— c— 
II 
o 



40 



45 



50 



and the other is — CH2— ; 
and 

R5' is hydrogen, lower alkyl, lower alkoxy, chlorine, 
fluorine, or bromine; and 



55 



where Qais S, NH, or — CH2— ; 
R^is the same as Ri when Q2 is S or NH; and 
when Q2 is — CH2— , R* is selected from the group 

consisting of: 

— CH2— CH2— 

— CH2— CH2-CH2— 

— CH2— CH2— CH2— CH2— 

— CH2— CII=^H2— CH2— 

-CH2— CH2— CIfc=CH-- 

--CH2--CIfcCH— CH2— 

_CH2-<:H2— CH=CH— 

— CH2— Ca=CH— CH2--CH2— 

-<ai2--CH2— CK==CH--CH2— 

— CH2— CH2— CH2— CKt=CH— 

— CH2-CH=CH— CH2— CH2— 

— CH2— CH2— CH=CH— CHa— 

— CH2— CH2— CH2— ClfcCH— 

— CH2--C=C— CH2 

— CH2— CH2— C=C— 

--CH2-C^C-CH2— CH2— 

— CH2— CH2— C^C— CH2— 

—CH2— CH2— CH2— CH2=C^ 

the — CIfc=CH— bond being cis or trans; 
R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, 

carboxyl, chlorine, fluorine, bromine, iodine, 

amino, lower mono or dialkylamino, nitro, lower 

alkyl thio, trifluoromethoxy, cyano, acylanodno, 

trifluoromethyl, trifluoroacetyl, aminocarbonyi, 

dialkylaminocarbonyl, formyl. 




60 



65 



O 
II 

-C-alkyl. 



O 
11 

— C— O-aBcyl, 



O O 
If II 
— C-aryl, — C-heteroaryl, 



where n and R4 are as previously defined; 



OR"' w w w 

I II II II 

— CH-alkyl, —C-alkyl, —C-aryl, or — C-heteroaiyl; 

alkyl is lower alkyl; 

aryl is as previously define^ 

heteroaryl is 



5 



5,364,866 



6 



CR)« 



Q3 



Q3 is -0-, — "NH, -CH=N; 
W is CH2 or CHRs or N— R9; 
R7 is hydrogen, lower alkyi, or acyl; 
Rg is lower all^^ 

R9 is hydroxy, lower alkoxy, or — NHRio; and 
Rio is hydrogen, lower alkyl, C1-C3 acyl, aryl. 



o o 
H II 

-Oaryl or — C-betero«ryI, 



-(Rl)-0 




(I) 



10 



15 



where aryl and heteroaryl are as defined above; and 

m is 1, 2, or 3; 
or a phannaceutically acceptable acid addition salt 
thereof. 

This invention also aids in ftilfUling these needs the 
art by providing a compound of the formula: 



20 



in which (Ri) is R2o» R21 or R22» wherein: 
R20 is — (CH2)«— where n is 2, 3, 4 or 5; 
R2US 

-CH2— CKfc=CH-CH2— , 
— CH2— C=C^CH2— , 
— CH2— CH=CH— CH2— CH2--, 
— CH2— CH2— CH=CH— 032—, 
— CH2— CSO-CH2— CH2— or 
— CH2— CH2--C^C— CH2— 
the — CH=CH — bond being ds or trans; 
R22 is R20 or R21 in which one or more carbon atoms 
of R20 or R21 are substituted by at least one Ci-Ce 
linear alkyl group, phenyl group or 



25 




wherein 
X is — O— , — S— . 



i 1 

— NH, or — N— 



r 



30 



35 



R2 is selected from the group consisting of lower 
alkyl, aryl lower alkyl, aryl, cycloalkyl, aroyl, al- 40 
kanoyl, and phenylsulfonyl groups; 

p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluo- 
rine, bromine, iodine, lower alkoxy, trifluoro- 
methyl, nitro, or amino, when p is 1; *5 

Y is lower alkoxy, hydroxy and halogen when p is 2 
and X is — O— ; 

Ql is selected from the group counting of: 



50 



— Z N— Y2 *ad 



(a) 



55 



lower alkykneyl' 



where Zi is lower alkyl, — OH, lower alkoxy, — CF3 
, — NO2, — NH2 or halogen; and R and m are as 
de&ied hereinafter; 




(2) 



where Ri is as previously defined, and R3 is hydrogen 
or — OCH3; 



-(Ri)- 




(3) 



60 



where Z is 



where Ri is as previously defined; and 

R4 is hydrogen, lower alkyl, lower alkoxy, hydroxy, 
amino, mono- or dlalkylamino, C1-C3 acyl amino, 
Ci-Cealkanoyl, trifluoromethyl, chlorine, fluorine, 
bromine. 



— O— C— (Ci-Ci2 straight or branched chain) aHcyl or 

O 
il 

— C— aryl; 
in which aryl is phenyl or 



I t 

— CH— or — N- 



65 



and 



Y2 is selected from the group con^sting of: 



5,364,866 



where Rs is hydrogen, lower alkyl, lower aSkoxy, 
hydroxy, chlorine, fluorine, bromine, iodine, lower 
monoalkylaimno, lower dialkylamino, nitro, cy- 
ano, trifluoromethyl, trifluoromethoxy; 



(4) 




where Ri and R^are as previously defined; 



10 



15 



(5) 




where either one of Xy or Xz is 



— c— 

11 
o 



20 



25 



and the other is — CH2 — ; and 
R5' is hydrogen, lower alkyl, lower alkoxy, chlorine, 

fluorine, or bromine; and 
Ri is as previously defined; 



30 



35 



-(Rl)-N 




40 



R4 45 
where Ri and R4 are as previously defined; 

O C7) 50 



where q is 1, 2, 3 or 4, and Ri and R4are as previously 
defined; 



55 



60 



(8) 



where Ri is as previously defined; 



65 



8 




(9) 



where Ri is as previously defined; 

Q2 is S, NH, or — CH2— ; and 

R and m are as defined hereinafter; 



(IP) 



where Rt is as previously defined; 

— Rl— O— R12 



(11) 



where R12 is selected from the group consisting of: 
hydrogen, 



o 

II 

— C— (Ci-Ci2 straigjit chain or branched) alkyl, 

00 O 

It 11 II 

— C— NRi3Ri4» — C— NRi^ife and — S— R17, 



where R13 is selected from the group consisting of 

hydrogen and (Ci-Ci2) alkyl groups5 
where R14 is selected from the group consisting of 

hydrogen and (C1-C12) alkyl groups; 
where NR15R16 taken together form a ring structure 

selected £rom the group consisting of piperidinyl, 

moipholinyl and piperaziny^ 
where Rn is selected from the group consisting of 

lower alkyl and aryl groups 



— Rl— NRisRig 



(12) 



where Rib and R 19 are independently selected firom 
the group consisting of: 
hydrogen, 

(C1-C12 straight or branched chain) aUcyl, 
o O 

u n 

— C— O— (Ci-Ci2> alkyl, — C— (C1-C12) alkyl; and 

where NRigRi9 taken together form a ring structure 
selected firom the group oonasting of piperidinyl, 
morpholinyl and piperazmyl; 



— Rl— s— R12 



(12) 



where Ri and R12 are as previously defined; 

R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, 
carboxyl, chlorine, fluorine, bromine, iodine, 
amino, lower mono or dialkylamino, nitro, lower 
alkyl thio, trifluoromethoxy, cyano, acylamino, 
trifluoromethyl, trifluoroacetyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminoca^nyl, 
formyl. 



9 



5,364,866 



10 



o o o o 

[l II II II 

— C-slkyt — C— O-alkyl, -"C-aryl, — C-heteroaryl, 



— CH— 



or"' w w w 

I II II II 

-CH-alkyl. — Oalkyl, —O^h and — Oheteroaryl; 



alkyl is lower alkyi; 

aryl is as previously defined; 

hetcroaryl is 



when X is — O— , Q2 is — CH2— , Y is hydrogen, lower 
alkyl, lower alkoxy, hydroxy or halogen, and p is 1 or 2; 
widi the proviso that in formula (9) Z is not 



10 



I 

— CH— 




I 

— NH, 

-CH=N-; 
W is CHzor CHRgor N— R9; 
R7 is hydrogen, lower alkyl, or acyl; 
Rg is lower alky^ 

R9 is hydroxy, lower alkoxy, or — NHRik and 
Rio is hydrogen, lower alkyl, C1-C3 acyl, aryl, 

o o 
II II 

— C-aryl or — C-heteroaryl, 

where aryl and heteroaryl are as defined above; and 
m is 1, 2, or 3; 

with tiie proviso that in formula (9) Z is not 



when X is — S— , Q2 is — CH2— , Y is hydrogen, halo- 
15 gen, lower alkyl, lower alkoxy or hydroxy, p is 1 or 2, 
R is hydrogen, and m is 1; 
with the proviso that in formula (9) Z is not 



20 



1 

— N— 

when X is 



25 



I 



Q2 is — CH2— , R is chlorine, fluorine, bromine, iodine, 
30 lower alkyl, lower alkoxy, lower alkyl thio, lower 
mono- or dialkylamino, ammo, cyano, hydroxy, trifluo- 
romethyl; R2 is aryl; Y is hydrogen, halogen, lower 
alkyl, lower alkoxy or hydroxy, p is 1 or ^ 
with the proviso that in formula ( 9 ) Z is not 

35 



40 when X is 



when X is — S — , Q2 is — CH2— , Y is hydrogen, lower 
aUcyl, lower alkoxy, halogen, hydroxy or trifluoro- 
methyl, and p is 1 or 2; 
with the proviso that in formula (4) R4.is not H when 
Ri is R2Q, Z is not 



45 



I 

X is — S — , Y is hydrogen, halogen, lower alkyl, lower 
alkoxy, hydroxy or trifluoromcthyl, and p is 1 or 2; 
with the proviso that in fonnuk (9) Z is not 



50 



— NH— or — NRi 

where R2 is lower alkyl, aryl lower alkyl, or phenylsul- 
fonyl, Y is hydrogen, halogen, lower alkyl, lower alk- 
oxy or hydroxy, p is 1 or 2 and Q2 is — CH2 — ; 
with the proviso that Y2 is not the moiety of formula 
(8) when Z is 



55 



— CH— 



when X is 



60 



I 

-CH— , 

X is O, p is 1, and Y is hydrogen. Lower alkyl, lower 
alkoxy, chlorine, fluorine, bronaine, iodine or a hy- 
droxyl group; 
with the proviso that in formula (1) Z is not 



I 



I 



— NH— or — NR2, 

Y is hydrogen, halogen, lower alkyl, lower alkoxy, 
hydroxy or trifluoromcthyl and Q2 is — CH2 — ; 
with the proviso that in formula (9) Z is not 



I 



65 when X is O or S, Y is hydrogen, R is hydrogen, C1-C4 
alkyl, chlorine, fluorine, bromine, iodme, cyano, C1-C4 
alkoxy, aryl, — COOR23 where R23 is C1-C4 alkyl; 
wdlh the proviso that in formula (1) Z is not 



5,364,866 

11 12 



— N— 



when X is — S— , Ri is R20, R is H, and m=l; 
with the proviso that in formula (7) R4 is not hydro- 
gen when Y is 6-F, X is — O— , Z is 



and Y is hydrogen, lower aikyl, lower alkoxy, chlorine, 
fluorine, bromine, iodme or a hydroxyl group, R18 and 
Rl9 are not lower alkyl; 

with the proviso that in formula (12), Ris and R19 are 
not hydrogen when Ri is R2Q, Z is 



— CH— . 



10 

j X is — O— , and Y is 6-F; 

— CH— , all geometric optical and stereoisomers thereof, or a 

pharmaceutically acceptable acid addition salt 
and n is 2, 3 or 4; thereof 

with the proviso that in formula (1 1) Rizis not H when 15 This invention also provides a pharmaceutical oom- 
Z is position, which comprises a compound of the invention 

and a pharmaceutically acceptable carrier therefor. In 
one embodiment of the invention, the phamaaceutical 
I composition is an antipsychotic composition compris- 

— N— » 20 ing a compound of the invention in an amount sufficient 

to produce an antipsychotic effect 
X is in addition, this invention provides a method of treat- 

ing psychoses, which comprises administering to a pa- 
tient a pharmaceutically effective amount of a com- 

_t!th— — nr ^ pound of the invention. 

^ ^ ^ Finally, this invention provides a method of alleviat- 

„ , , , „ , T , ing pain by administering to a patient a pam-relieving 

where R2 is lower alkyl, aryl lower alkyl, or phenyfeul- ^^^^ ^ compound of tiie invention, 
fonyl Y is hydrogen, lower alkyl, lower alkoxy, chlo- 
rine, fluorine, bromine, iodme or a hydroxyl group and „ DETAILED DESCRIFnON OF THE 
p is 1 or ^ PREFERRED EMBODIMENT 
with the proviso that in formula ( 1 1 ) , R12 is not H -j^g compounds of this mvention are useful as anti- 
when X is psychotic drugs and as analgedc agents. The com- 
pounds of the invention can contain a variety of differ- 
35 ent substituents and chemical groups. As used herein, 
I when the term "lower** is mentioned in connection with 
""^^ tiie description of a particular group, the term means 

that the group it is describing contakis from 1 to 6 ear- 
where R2 is phenyl, Z is ^^^^ 

40 The term "alkyl" as used herein refers to a straight or 
branched chain hydrocarbon group containing no un- 
saturation, for example, methyl, ethyl, isopropyl, 2- 
butyl, neopentyl, or n-hexyl. 
andYishydrogen,loweraikyl,loweralkoxy,chlorine, ^ The term "alkoxy"^ as used herein refers to a mo^^^^^ 
fluorine, bromMriodine SThydroxyl group; * 'f^^ ^^^^^ ^ 

with the provis^ that in formida (12), R^ aid R19 are ^^^^^ ^^^g ^ ^""^ 

notloweralkylwhenZis from the ether oxygen, e.g. metiioxy, etiioxy, propoxy, 

butoxy, or pentoxy. 
The term "alkylene" as used herein rrfcrs to a biva- 
. 50 lent radical of a lower branched or unbranched alkyl 

group having valence bonds on two terminal carbons 
thereof, for example, ethylene (— CH2CH2— ), propy- 
X is lene {— CH2CH2CH2— ), or isopropylene 



55 



I 



I 

(— CH2CHCH2— ). 



and R2 is aryl and Y is hydrogen, lower alkyl, lower The term "cycloalkyF refers to a saturated hydrocar- 
alkoxy, chlorine, fluorine, bromine, iodine or a hy- 60 bon group poss^mg at least one carix)cychc rmg, the 
droxvl ETOUD' ™S contammg from 3 to 10 carbon atoms such as cy- 

4e proviso that in formula (12). when X is «|oP'oM cy^^l <^^^^' cydohexyl. cy- 
-O Zis cloheptyl, cydodecyl and the like. 

■"^ * The term "alkanoyl" refers to tiic radical formed by 

65 removal ofthe hydroxyl function from an alkanoic add. 
I More particularly, the t^m "alkanoyl" as used herein 

refers to an alkyl carbon^ moiety containing from 2 to 
11 carbon atoms, e.g. 



13 



5,364,866 



14 



o o 
II ][ 

CH3— OIj— CH2C— , etc 



I t 
— KH, or — N— R2; 



Examples of alkanoyl groups are fonnyl» acetyl, propio- 
nyl, 2,2-diinethylacetyl, hexanoyl, octanoyl, decanoyl, 
and the like* 

The term "alkanoic acid" refers to a compound 
formed by combination of a carboxyl group with a 
hydrogen atom or alkyl group. Examples of alkanoic 
adds are formic add, acetic add^ propanoic add, 2,2- 
dimethylacetic add, hexanoic acid, octanoic acid, deca* 
noic add, and the like. 

The term "aryl lower alkyl" refers to compounds 
wherein "aryl" and 'loweralkyl" are as defined above. 

The term *lower alkylthio" refers to a monovalent 
substituent having the formula lower alkyl— S — . 

The term "phenylsulfonyl" refers to a monovalent 20 
substituent having the formula phenyl-S02— • 
The term "acyl" refers to a substituent having the for- 
mula 



O O C 

II II II 

lower alkyl— C— or CF3— C— or aryl— C 



10 



15 



25 



R2 is sdected from the group consisting of lower 
alkyl, aryl lower alkyl, aryl, cycloalkyl, aroyi, al- 
kanoyl, and phenylsulfonyl groups; 

p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluo- 
rine, bromine, iodme, lower alkoxy, trifluoro- 
methyl, nitro, or amino, when p is 1; 

Y is lower alkoxy, hydroxy and halogen when p is 2 
and X is — O — ; 

Ql is selected from the group consisting of: 



— Z N— Y2 and 



(a) 



(b) 



O 
|[ 



where Z is 



hcteroaryl— C-". 

The term "lower monoalkylamino" refers to a mono- 
substituted derivative of ammonia, wherein a hydrogen 
of ammonia is replaced by a lower alkyl group. 

The term 'lower dialkylamino" refers to a disubsti- 
tuted derivative of ammonia, wherein two hydrogens of 
ammonia are replaced by lower alkyl groups. 

The term "acylamino" refers to a primary or second- 
ary amine, wherein a hydrogen of the amine is replaced 
by an acyl group, where acyl is as previously defined. 

The term "disiUcylaminocarbonyl" refers to a deriva- 
tive of an acid, wherein the hydroxyl group of the acid 
is replaced by a lower dialkylamino group. 

The term **aroyr' refers to a disubstituted carbonyl, 
wherein at least one substituent is an aryl group, where 
"aryl" is as previously defined. 

Unless otherwise indicated, the term "halogen" as 
used herein refers to a member of the halogen family 
selected from the group consisting of fluorine:, chlorine, 
bromine, and iodine. 

Throughout the spedfication and appended claims, a 
given chemical formula or name shall encompass all 
geometric, optical and stereoisomers thereof where 
such isomers exist 

A. COMPOUNDS OF THE INVENTION 

The compounds of tlus invention can be represented 
by the following formula: 



30 



— CH-or— N—; 

35 and 

Y2 is selected from the group consisting of: 



40 



45 



50 



55 



60 




0) 



65 



wherein 
Xis- 



— (Ri)— < 




(1) 



in which (Ri) is R20, R21 or R22, wherein 
R20 is — (CH2)« — where n is 2, 3, 4 or 5; 
R2lis 

— CH2— afaCH--CH2— , 

— CH2 — C= C— -CH2-~, 

— CH2— CH==CH— CH2— CH2-", 

— CH2r-CH2— CH==CH— CH2— 

— CH2— CisC— CH2— CH2— , or 

— CH2-CH2-C=C-CH2— , 
the — CH=CH— bond being ds or trans; 
R22 is R20 or R21 in which one or more carbon atoms 

of R20 or R21 are substituted by at least one Ci-C$. 

linear alkyl group, phenyl group or 



lower alkyleneyi' 



where Zj is lower alkyl, —OH, lower alkoxy, — CF3, 
— NO2, — NH2 or halogei^ and R and m are as 
defined heremafter. 



15 



5,364,866 



16 



O -c- 

O 



NH 



and the other is — CHj — ; and 
Rs' is hydrogen, lower alkyl, low« alkoxy, chlorine, 

nuoiine, or bromine; and 
Rl is as previously definec^ 



where Ri is as previously defined, and R3 is hydrogen 
or — OCH3; 



N — ' 



(3) 



15 




(6) 



20 



where Ri is as previously defined; and 

R4is hydrogen. lower dkyl, lower altoxy, hydroxy. - ^j^^^ and R4are as previoiBly defiaedj 

annno, mono- or dialkylamino, C1-C3 acyl ammo, 
Ci-Cealkanoyl, trifluoromeihyl, chlorine, fluorine, 
bromine, 



(7) 



O 
Ij 

-0-C-(Ci-Ci2 

straight or branched chsdn) alkyl or 

o 
II 

— C— aryl; 

in which aryl is phenyl or 



25 



30 



35 



40 



where q is 1, 2, 3 or 4, and Ri and R4are as previously 
defined; 



o 

-(RO-N ^ ^ 

o>70 



where Ri is as previously defined; 



(8) 



where R5 is hydrogen, lower alkyl, lower alkoxy, 
hydroxy, chlorine, fluorine, bromine, iodine, lower ^^^q^. 
monoalkylamino, lower dialkylamino, nitro, cy- 
ano, trifluoromethyl, trifluoromethoxy; 



-6 



(9) 




where Ri is as previously defined; 
(4) 50 Q2 is S, NH, or — CH2--; and 

R and m are as defined heremafter; 



55 



(10) 



(5) 



60 



65 



where Ri is as previously defined; 



— Rl— O— R12 



(12) 



where either one of Xy or Xz is 



where R12 is selected &om the group consisting of: 
hydrogen. 



— C— (Ci^Il straigjit chain, or liranched) alkyl. 



17 



5,364,866 
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-continued 
O O O 

if 11 II 

-C— NRi3Ri4. — C— NR15R1& *Bd —S— Ri7, 



O O 
11 !l 
— C-aryl or — O-lieteroaryl, 



where R13 is selected from the group consisting of 

hydrogen and (Ci-Cu) alkyi groxqps; 
where R14 is selected from the group conskting of 

hydrogen and (Ci-Cu) alkyl groups; 
where NR.15R16 taken together form a ring structure 

selected from the group consisting of pipcridinyl, 

morpholinyl and piperazinyl; 
where Rn is selected from the group consisting of 

lower alkyl and aryl groups; 



where aryl and heteroaryl are as defined abov^* and 
m is 1, 2, or 3; 

with the proviso that in formula (9) Z is not 



10 



15 



(12) 



o o 

11 II 

— C— 0-(Ci-Ci2) alkyl, -C-(Ci-Ci2) iHky); and 

where NRigRig taken together form a ring structure 
selected from the group consisting of piperidinyl, 
morpholinyl and piperazmyl; 



when X is — S— , Q2 is — CH2— , Y is hydrogen, lower 
alkyl, lower alkoxy, halogen, hydroxy or trifluoro- 
methyl, and p is 1 or 2; 
with the proviso that in formula (4) R4 is not H when 
Ri is R20, Z is not 



where Ris and R19 are independently selected from 
the group consisting of: 20 
hydrogei^ 



-Ri- 



-Ri2 



(13) 



where Ri and R12 are as previously defined; 

R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, 
carboxyl, chlorine, fluorine, bromine, iodine, 
ammo, lower mono or dialkylamino, nitro, lower 
alkyl thio, trifluoTomethoxy, cyano, acylamino, 
ttifluoromethyl, trifluoroacetyl, anainociffbonyl, 
monoalkylaminocafbonyl, dialkylaminocarbonyl, 
formyl, 



X is — S— S, Y is hydrogen, halogen, lower alkyl, lower 
alkoxy, hydroxy or trifluoromethyl, and p is 1 or 2; 
25 wilii the proviso that in fonnula (9) Z is not 



— CH— 



30 



when X is 



35 



Y is hydrogen, halogen, lower alkyl, lower alkoxy, 
hydroxy or trifluoromethyl and Q2 is — CHj— ; 
with the proviso that in fonnula (9) Z is not 



40 



00 0 

11 II II 

— Oaltyl, — C— O-alkyl, — Oaryl, 



0R7 
I 

— CH-jJkyl, 



W W 
K H 
-O-tlkyU — Oaryl, and 



O 
II 

— C-beteroaiyl, 

W 
II 

"C-hetCToaiyl; 



— CH— 



when X is — O— , Qais — CH2— , Y is hydrogen, lower 
45 alkyl, lower alkoxy, hydroxy or halogen, and p is 1 or 2; 
with the proviso that in formula (9) Z is not 



alkyl is lower alkyl; 

aryl is as previously defined; 

heteroaryl is 



Q3 



50 



I 

— CH— 



when X is — S— , Q2 is — CH2— , Y is hydrogen, halo- 
gen, lower alkyl, lower alkoxy or hydroxy, p is 1 or 2, 
R is hydrogen, and m is 1; 
55 with the proviso that in formula (9) Z is not 



03 is 



I 

— NH, 



I 

— N— 

® when X is 



— ai=N— ; 
W is CH2 or CHRs or N— R9; 
R7 is hydrogen, lower alkyl, or acyl; 
Rg is lower alkyl; 

R9 is hydroxy, lower alkoxy, or — ^NHRio; and 
Rio is hydrogen, lower alkyl, C1-C3 acyl, aryl, 



65 



— NRi 

Qlis — CH2— R is chlorine, fluorine, bromine, iodine, 
lower alkyl, lower alkoxy, lower alkyl thio, lower 
mono- or dialkylamino, amino, cyano, hydroxy, trifluo- 



5,364,866 

19 20 

romethyl; R2 is aryl; Y is hydrogen, halogen, lower with the proviso that in formula (11), Rn is not H 
alkyl, lower alkoxy or hydroxy, p is 1 or 2; when X is 



with the proviso that in formula (9) Z is not 



I 

-N— 



when 

Xis 10 



I 

— NR2. 
where R2 is phenyl, Z 1 



I 



— NH— or — NR2t and Y is hydrogen, lowcT alkyl, lower alkoxy, chlorine, 

15 fluorine, bromine, iodine or a hydroxyl group; 

where R2 is lower alkyl, aryl lower alkyl, or phenylsul- with the proviso that in formula (12), Rig and R19 are 

fonyl, Y is hydrogen, halogen, lower alkyl, lower alk- not lower alkyl when Z is 
oxy or hydroxy, p is 1 or 2 and Q2 is — CH2--; 
with the proviso that Y2 is not the moiety of fonnula 

(8) when Z is 20 I 



I 

-CH— , 



Xis 



25 

X is O, p is 1, and Y is hydrogen, lower alkyl, lower I 
alkoxy, chlorine, fluorine, bromine, iodine or a hy- 

^r^oviso that in formula (1) Z is not R2 is aryl and Y is hydrogen, lower alkyl, lower alkoxy, 

chlorine, fluorine, bromine, iodine or a hydroxyl group; 
with the proviso that in formula (12), when X is 
I — O— , Z is 

— N— , 



— CH— , 



when X is O or S,Y is hydrogen, R is hydrogen, C1-C4 | 
alkyl, chlorine, fluorine, bromine, iodme, cyano, Ci-C* ""^ 
alkoxy, aryl, —COOR23 where R23 is C1-C4 alkyl; ^^r- ^ ^ , « 1 1 n t.i • 

with the proviso that in formula (i) Z is not and Y is hydrogen, lower alkyl, lower alkoxy, cMorme, 

fluorine, bromine^ iodine or a hydroxyl group, Ri« and 

Ri9 are not lower alkyl; 

] with the proviso that in formula (12), Rts and Ri9 are 

— N— not hydrogen when Ri is R20» Z is — CH— , X is 

— O— , and Y is 6-F; 

when X is — S — , Ri is R201 R is H, and m= 1; all geometric optical and stereoisomers thereof, or a 

withtheproviso that in formula (7) mis not hydro- phaimaceutically acceptable add addition salt 
gen when Y is 6 -F, X is — O— , Z is thereof. 

The compounds of the invention can also be repre- 
sented by the following formula: 

— CH— , 

50 

and n is 2, 3 or 4; 
with the proviso that in formula (11) R12 is not H 
when Z is 

55 

, The substituent X m fonnula (I) is selected from the 




group consistiiig of — O — , — S — , — ^NH — , or 



Xis 



60 



I ] 

— NH— or — NR2 



I 



When the substituent X is — O— , the compounds of the 
where R2 is lower alkyl, aryl lower alkyl, or phenylsul- 65 invention contain a l,2-benzisoxa2ole nucleus, and 
fonyl Y is hydrogen, lower alkyl, lower alkoxy, chlo- when X is — S— , the compounds of the invention con- 
rine, fluorine, bromine, iodine or a hydroxyl group and tain a 1,2-benzisothiazole nucleus* When X is — NH — 
p is I or 2; or 



21 
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I 



-(CH2)„, 




the compounds of the invention contain the indazole 
nucleus. 

When p in formula (I) is 1, the substituent Y is se- 
lected from the group consisting of hydrogen, lower lo the substituent R5' is preferably --OCH3 and n is prefer- 
alkyl, hydroxyl, halogen, lower alkoxy, —CPs, — NO2, ^^^jy 3 

and -NH2. The substituent Y is preferably in the 5- or substituent lUhas the formula (b)(6): 

6-po$ition of the ring. Moreover, in the preferred em- 
bodiments of the invention, the substituent Y is hydro- ^ ^ 
gen, chlorine, bromine, or fluorine, and in the particu- 
larly preferred compounds of the invention, Y is fluo- 
rine, especially in the 6-positiQn of the ring. 

When p in formula (I) is 2 and X is — O— , each Y 
substituent can be independently selected from lower 
alkoxy, hydroxy or halogen groups, preferably me- 
thoxy groups. 

When the substituent Y2 has the formula (bXl): 

25 

the substituent lUis preferably 



-<CH2)„-N 



20 





O 
II 



30 



CH3 



and n is preferably 3. 

and Ri contains unsaturation. Ri preferably has the when the substituent Y2 has the formula ( b )( 7 ): 
formula 

35 



— CH2— CfeCH-CH2— . 

When the substituent Y2 has the formula (bX3): 



o 
11 



40 



-(CH2)„- 



J 

N —f 



-(CH2)„-N ^'''''N==v 



45 



the substituent R4is preferably hydrogen or Ci-Qalkyl 
carbonyl and n is 3. 
When the sirf)stituent Y2has the formula (b ) ( 4 ): 



the substituent R4 is preferably hydrogen and n is pref- 
erably 3 or 4. 
When the substituent Y2 has the formula (b)(8): 



50 



55 



-(CH2);,-N 




the value of n is preferably 3 or 4. 
When the substituent Y2 has the formula (J)) (9): 



the substituent R+is preferably hydrog^ or 

o 
II 

and n is preferably 1 or 2. 
When the .substituent Y2 has the formula (bX5): 



60 
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the substituent Re is preferably — CH2— CH=C- 
H2— CH2 — when Re contains unsaturation. 
When the substituent R is 



23 
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w 



03 



-C— NH2), 



dialkylammocarbonyl, formyl. 



the substituent Q3 is preferably — CEt^; and the sub- 
stituent W is preferably CH2, the substituent Rg in 
CHRg is preferably CH3, the substituent R9 m N— R9 is 
preferably hydroxy, lower alkoxy, or NH2, and the 
substituent Rio in NHRio is preferably hydrogen. 

The value of n in the foregoing formulas can be 2, 3, 
4, or 5, and preferably is 2, 3, or 4. In the particularly 
preferred compounds of the invention n is 3. 

When X in the compounds of the invention is 



10 



15 



00 00 
II II II II 

-Oalkyl, — C— O-alkyl, —Caryl. — Oheteroaryl, or 



OR' 
I 

— CH-aDcyl, 



W 



w 



— C-aHcyl, — C«ryl, or 



W 
II 

— C-heteroaiyl; 



alkyl is lower alkyl; 
aryl is phenyl or 



20 



the substituent R2is selected from the group consisting 
of lower alkyl, aryl lower alkyl, aryl, cycloalkyl, aroyl, 
alkanoyl, and phenylsulfonyl groups. 
The substituent Z can be 



(1) 



where R5 is hydrogen, lower alkyl, Ci-Ce alkoxy, hy- 
25 droxy, O, F, Br, I, Ci-Ce alkylamino, — NO2, — CN, 
— CF3, — OCF3; heteroaryl is 



I 

— CH— » 



30 



in which case the compounds of the invention are 
heteroarylpiperidine derivatives, or 



(2) 



03 



I 



35 



in which case the compounds are heteroarylpiperazine 
derivatives. When the substituent Qi has the formula 



PN-Y2 



40 



45 



the compounds of the invention are heteroarylpyrroli- 
dines. The preferred compounds of the invention are 
the heteroarylpiperidines, ie. compounds in which Z is 



50 



— CH— . 



55 



The compounds of the invention can contain one, 
two, or three R-substituents. The substituent R can be 
hydrogen, lower alkyl, Ci-Ce alkoxy, hydroxyl, car- 
boxyl, Q, F, Br, I, amino, Ci-Q mono or dialkyl ^ 
amino, — NO2, lower alkyl thio, — OCF3, cyano, acyl- 
amino, — CF3, trifluoroacetyl (i.e. 



I 

-CH=:N— ; 
W is CHjor CHRgor N— R9; 
R7 is hydrogen, lower alkyl, or acyl; 
Rs is lower alkyl; 

R9 is hydroxy, lower alkoxy, or —NHRIO; and 
Rio is hydrogen, lower alkyl, C1-C3 acyl, aryl, 

O O 
II 11 

— C-aryl or — C-heteroaryl, 

heteroaryl, where aryl and heteroaryl are as defined 
above; and 

m is 1, 2, or 3. 
When the compounds of the invention contain two or 
three R-substitueats, each of the R-substituents can be 
independentiy selected from the above substituents. 
Preferably, each of the R-substituents is selected &om 
the group conasting of hydrogen, C1-C3 alkyl, C1-C3 
alkoxy, hydroxyl, — COCF3, Ci-Q alkanoyl, CI, F, Br, 
I, C1-C3 alkylamino, — NO2, — CF3, — OCF3, 



o OR7 
II I 
— C-Iower alkyl and — CH-lower alkyl. 



O 

H 

-C-CF3), 



aminocarbonyl Q.e. 



65 The compounds of the present invention axe prepared 
in the following manner. The substituents R, Ri, R2, R3» 
X, Y, and Z and the integers m, n, and p are as defined 
above unless indicated otherwise* 
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B. PREPARATION OF COMPOUNDS OF THE 
INVENTION 

The compounds of the invention can be pref>ared by 5 
reacting a pipendine or a piperazine of the fonnula: 




Ha} 




10 



or a pyrrolidine of the formula: 



(3) where Rn is lower alkyl and Hal is a halogen selected 
from the group consisting of CI, Br, and I. The ester of 
formula (7) is reacted with hydrazine, H2NNH2, under 
standard hydrasade fonnation conditions. Typically, the 
reaction is carried out in a nonreactive solvent, e.g, 
ethanol, methanoL, or toluene, at a temperature of am- 
j5 bient temperature to the reflux temperature of the sol- 
vent for 4 to 16 hours to form a hydrazide of formula 



(8): 



OOp- 




(3A) 



20 




o 

II 

.C— NH 



(8) 



Hal 



under alkylating conditions with a compound of the 
formula: 



The hydrazide of fonnula (8) is reacted with a phenyl 
solfonyl balide of the formula 




(4) 



30 




(9) 



40 



45 




(10) 



HAL— (< 

where Hal is a halogen selected from the group consist- 
where HAL is CI Br, or 1. The procedures that can be ing a and Br, to form a compound of the formula 
employed fox preparing the piperidines^ the piperazines, 
and the pyrrolidines and the alkylating agents identified 
by the above formulas will now be described in detail. 

1. Preparation of 
3-{l-unsubstituted-4-piperazinyO-lH-indazoles 

Compounds of the formulae: 



OOp- 



and 



OQp" 




\_/ 



(5) 



Typically this reaction is carried out in a basic solvent, 
such as pyridine or collidine, at a temperature of 0* to 
50 30' C. for 2 to 16 hours. 

The compound of formula (10) in turn is reacted neat 
with thionyl chloride at a temperature of 50' to 79" C 
(reflux temperature) for 2 to 16 hours to form a com- 
pound of formula (11) 



55 




NH 



(6) 



60 



I 

R2 



for use in synthesizing the indazoyl-substituted pipera- 
zines of the invention can be prepared as follows. 
A substituted aryl ester of formula (7) is selected. 



65 




(U) 



Compound ( 11 ) is reacted with a compound of formula 
(12), 
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N 



alimunuia hydride (LAASUy Typically the reduction is 
(12) earned out under standard reduction conditions in a 
solvent, such as tetrahydrofuran or diethyl ether, at a 
temperature of SS*" to 67" C for 6 to 16 hours to forth a 
^ compound of formula (16): 



where Rn is lower alkyl, under conventional nucleo- 
philic reaction conditions, for example in an inert sol- 
vent, such as tetrahydrofuran (THF), toluene, or die- 
thylether, at a temperature of 5' to 50' C. for 1 to 16 
hours to form a compound having the formula 



10 




(16) 



15 




(13) 



20 



25 



A compound of formula (16) can be formed in an 
alternative manner by first reacting a compound of 
formula (14) with a strong base, such as a metal alcoho- 
late, e.g. sodium methoxide, sodium ethoxide, or sodium 
butoxide, or with KOH in tetrahydrofuran to form a 
compound of formula (17): 



(17) 



The compound of formula (13) is then reacted with a 
condensation agent, such as copper, copper-bronze, or 
cuprous oxide, in a solvent such as dimethylformamide, 
dimethylacetamide, or tetramethylurea, at a tempera- 
ture of 120' to 177' C. for 1 to 16 hours to form a pipera- 30 
^e-substituted phenylsulfonyl indazole of the formula 





(W) 



35 



40 



This reaction is typically carried out in a polar solvent, 
such as for example CH3OH or C2H5OH, at a tempera- 
ture of ambient to 50* C for 1 to 16 hours. 

Alternatively, the compound of formula (17) can be 
formed by reducing compound (14) with LiAlH4 under 
conditions as previously described. 

The compound of formula (17) in turn can be reacted 
with a cyanation reagent, as previously described, to 
form a cyano substituted piperadne indazole of the 
formula 



45 

A cyano-substituted piperazine phenylsulfonyl inda- 
zole is then formed by reacting the compound of for- 
mula (14) with a conventional cyanation source, such as 
a halo-cyanide, e,g. BrCN or OCN, under conventional 
cyanation conditions, typically m an inert solvent, e.g. 50 
dimethylsulfoxide (DMSO) or CHCI3, at ambient tem- 
perature for 2 to 16 hours to form a compomd of for- 
mula 




(18) 




(15) 



55 



60 



which in turn can be reduced with a metal hydride, as 
previously described, to form a compound of formula 
(16). 

In an alternative embodiment, a compound of for- 
mula (18) can be reacted with an aqueous mineral acid, 
e.g. H2S04or HCl, at a temperature of 50' to 120' C. for 
2 to 16 hours to form a compound of formula (16). 

2. Preparation of 
3-(l-unsubstituted-4-piperazmyl>l,2-benzisoxazoles 

A compound of the formula: 



65 



The compound of formula (15) is then subjected to 
reduction by means of a metal hydride, e.g. lithium 




(19) 
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can be prepared according to conventional techniques. 
Suitable procedures are described in J. Med. Chem. 
1986, 29:359. Compounds of formula (19) are useful for 
synthesizing the benzisoxazole substituted piperazines 
of the invention. 5 

3. Preparation of 
3-(l-imsubstituted-4-pipcrazinyl)- I,2-ben2isothiazoles 



A compound of the formula: 



ployed in the synthesis of the benzisoxazole substituted 
piperidines of ih& invention. 

6, Preparation of 
3-(l-unsubstituted-4-piperidinyl)-l,2-bennsothiazoles 

Certain 3-(4-piperidinyl)-l,2-benzisothiazoles can be 
employed in the synthesis of the N-(aryloxyalkyi)- 
heteroaryl piperidines of the invention. Specifically, a 
benzisothiazole of the formula: 



10 




<20) 



15 




(24) 



for use in synthesizing the benzisothiazole substituted 
piperazines of the invention can be prepared according 
to the techniques described in J. Med. Chem. 1986, 20 
29:359 and United Kingdom Patent <G6) 2 163 432 A. 

4. Preparation of 
3-(l-unsubstituted-4-piperidinyl)-lH-indazoles 

A compound of the formula: 25 



(21) 



can be reacted with the alkylating agent previously 
described to form the N-(aryloxyalkyl)heteroarylpiperi- 
dines of the invention. Compounds of formula (24) and 
theu: methods of preparation are described in detail in 
U.S. Pat No. 4.458,076. 

7. Preparation of alkylating agents 

The compounds described in Sections 1-6 above can 
be reacted with alkylating agents of the formiila: 




30 



HAMCH2)j 




(4) 



35 




(22) 



40 



for use in synthesizing the Indazole-substituted piperi- 45 
dines of the invention can be prepared using known 
techniques. For example, suitable techniques are de- 
scribed in substantial detsul in U.S. Pat. 4,710,573, 

5. Preparation of ^ 
3-(l-unsubstituted-4-piperidinyl)-l,2-benzisoxazoles 

A compound of the formula: 




(23) 



55 
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can be prepared by following the teachings from several 
sources. For example, U.S. Pat No. 4,355,037 contains 
a detailed description of compounds of formula (23) and 
of methods for preparing the compounds. Additional 
disclosure of methods for preparing the compounds of 65 
formula (23) can be found in U.S. Pat No. 4,327,103 and 
in Strupczewski ct al„ J. Med. Chem., 28:761-769 
(1985). The compounds of formula (23) can be em- 



to form the N-(aryloxyalkyl)heteroarylpiperidines, pip- 
erazines, and pyrrolidmes of the invention. The alkylat- 
ing agents of formula (4) and methods for preparing the 
alkylating agents are described in U.S. Pat. No. 
4,366,162. Additional disclosure can be found in South 
African publication EA 86 14522. In addition, proce- 
dures for making alkylating agents are described m the 
following Examples. These procedures can be em- 
ployed to make other alkylating agents for use in this 
invention. 

8. Alkylation of heteroarylpiperidines, piperazines, and 
pyrrolidines to form the compounds of the invention 

The heteroarylpiperidines, piperazines, and pyrroli- 
dines described in Sections 1-6 above can be reacted 
under alkylating conditions with the alkylating agents 
described in Section 7 to form the compounds of this 
invention. The reaction can be carried out by dissolving 
the reagents in an inert solvent, such as dimethylfonn- 
amide, acetonitrile, or butanol, and allowing tibe rea- 
gents to react from a temperature of 50"* C. to refluxing 
of the solvent in the presence of an add receptor, such 
as a base. Examples of suitable bases are alkali metal 
carbonates, such as potassium carbonate, sodium car- 
bonate, or sodium bicarbonate. The reaction can be 
carried out with or without a catalytic amount of an 
alkaline iodide, such as potassium iodide or sodium 
iodide, for a time sufficient to form a compound of 
formula (I) of the invention. Generally, the alkylation 
reaction is carried out for about 4 to about 16 hours, 
depending on reactivity of the reagents. The reaction 
temperature can vary from about SO*" to about 120** C. 
The products can be isolated by treating the reaction 
product with water, extracting the product into an or- 
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ganic solvent that is immiscible in water, wasMng, dry- 
ing, and concentrating the organic solvent to yield the 
free base;, and then, if indicated, converting the resulting 
compound to an add addition salt in a conventional 
manner. 

Following are typical examples of compounds of the 
invention that can be prepared by following the tech- 
niques described above: 

l-[4-[3-[4-(lH-mdazol-3-yl)-l-piperazinyllpropoxy]-3- 

methoxyphenyljethanon^ 
l.[4-[3-[4-(l^,benzisoxazol-3-yQ-l-piperidinyl]propox- 

y]-3methoxyphenyl]ethanone; 
1^4.[3-[4.(6-£Iuoro-l,2-benzisoxazol-3-yl)-l- 

piperidinyl]propoxy]-3-methoxyphenyl]ethanone; 
l-[4-[44;4-(l,2-benzisoxazoI-3-yl)-l-piperidinyl]butoxy]- 

3methoxyphenyl]ethanon^ 
l-[4-[4-[4-(6-fluoro- l,2-ben2isoxazol-3-yl)-l- 

piperidmyl]butoxy]-3-methoxyphenyl]ethanone; 
l-[4-[2-[4-(l,2-benzisoxazol-3-yl)-l-piperidinylJethoxy]- 

3-methoxyphenyl]ethanone fomarate; 
l.[4-[4-[4-(lH-indazol-3-yl>l-pipera2inyl]butoxy]-3- 

methoxyphenyljethanone fumarat^ 
[4-[2-[4-(6-£luoro-l,2-bemdsoxazol-3-yl)-l-piperidinyl]e- 

thoxy]-3-metiioxypheiiyl]ethanone; 
[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]- 

propoxy]-3-methoxy-a-methylbenzenemethanol; 
[4-[3-[4-(l,2-benzisotlriazol-3-yl)-l-piperidinyl]propox- 

y]-3-methoxyphenyl]ethanone; 
[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]- 

propoxy]-3-hydro:^hfinyl]ethanone; 
[4-[3-[4-(6-fluoro-lH-indazol-3-yl)-l-piperazinyl]- 

propoxy]-3-methoxyphenyl]ethanon^ 
[4-[4-[4-(6-fluoro-lH-indazol-3-yl>l-piperazinyl]butox- 

y}-3-methoxyphaiyl]ethanoiie; 
l-[4-p-[4-(lH-indazol-3-yl)-l-piperidinyl]propoxy]- 

3methoxyphrayl]etiianone; 
l-[4-[3-[4-(6-chloro-l,2-benzisoxazol-3-yl)-l- 

piperidinyl]propoxy]-3-methoxyphenyl]ethanon^ 
l-[4-[4-[4-(6-chloro-l,2-benzisoxa2ol-3-yl)-I- 

piperidinyi]butoxy3-3-methoxyphenyl]ethanone fo- 
marate; 

[4-[3-[4-{5-fluoro-l^benzisoxazol-3-yl)-l-piperidinyl]- 

propoxy]-3-meihoxyphenyl]ethanon^ 
6fluoro-3-[l-[3-(2-metiioxyphenoxy)propyl]-4- 

piperid]nyl}-l,2-benzisoxazole fumarate; 
[4-[3-I4-(6-fiuoro-l^benzoisoxazol-3-yl)-l- 

piperidmyl]propoxy]-3-meflioxyphenyl]phenylme- 

thanon^ 

l.[4-[4-[4-(lH-indazol-3-yl)-l-piperidinyl]butoxy]-3- 

methoxyphenyl]ethanon^ 
l44-[2-[4-(6-chloro-l,2-benzisoxazol-3-yl>l- 

piperidmyl]ethoxy3-3-methoxyphenyl]ethanon^ 
l-[3-[3-[4-(6-fluoro-l,2-benzisoxa2ol-3-yl>l- 

piperidinyl]propoxy]phenyl]ethanone fumarate; 
l-[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-y^l- 

pipe]idinyl]propoxy]-2-methylphenyl]ethanon^ 
i-[2-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yThl- 

p^)eridinyl]propoxy]-5-methylphenyl]ethanone; 
N-[4-[3-I4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 

piperidinyl]propoxy]-3-methoxyphenyl]acetamide 

hemifumarat^ 
6-chloro-3-{l-pipera2inyl)-lH-indazole; 
l-[4-[3-[4-(6-fluoro-lH-indazol-3-yl>l-piperidinylI- 

propoxy]-3-methoxyphenyl]ethanon^ 
l-[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yO-l- 

piperidiiiyl]propoxy]-3-methylphenyl]ethanone 

hemifumarate; 
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l-[4-t3-[4-(6-fluoro-l^benzisoxazoI-3-yl)-l- 

pipendinyl]propoxy]phenyl]ethanone; 
l-[4-[3-[4-{6-chloro-lH.indazol-3-yl)-l-piperaz!nyl]- 

propoxy3-3-metiioxyphenyl]etha!ione; 
l-[4-[4.[4-(l,2-ben2i50thiazol-3-yl)-l-piperazinyl]butox- 

y]-3-methoxyphenyl]ethanone; 
4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl>l-piperidinyl]- 

propoxy]-3-met3i03cybenzomtril^ 
l-[4-[4-[4-(6-fluoro-lH-indazol-3-yl>l-piperidinyl]- 

butoxy]-3-methoxyphenyl]ethanone; 
l-[4-[3-[4-(I-benzoyl-6-fiuoro-lH-indazoI-3-yl)-l- 

piperazmyl]propoxy]-3-methoxyphenyl]ethattone 



l-[4-[4-[4-(6-chloro-lH-indazol-3-yl)-l-piperazinyl]- 

butoxy]-3-methoxyphenyl]ethanone; 
l-[4-[3-[4-(l,2-ben2isothiazoi-3-yl)-l-piperazinyl]- 

propoxy]-3-methoxyphenyl]ethanone hemifomarate; 
l-[3,5-dibromo-4-[3-I4-(6-fluoro-l^-benzisoxazol-3-yl)- 

l-piperidinyl]propoxy]phenyr|ethanon^ 
l-[4-[2-[4-{l,2-benzisothia2ol-3-yl>l-piperazmyl]ethox- 

y]-3-methoxyplicnyl]cthanone; 
6-£luoro-3-[I-(3-pheiioxypropyl)-4-piperidinyl]-l,2-ben- 

zisoxazole; 

l-[4-[2-[4-(6-chloro-lH-indazol-3-yl>l-piperaEinylle- 

thoxy]-3-methoxyphenyl]ethanone; 
l-[4-[3-[4-(6-fluoro-l,2-benzoisoxazol-3-yl)-l- 

piperidinyl]propoxy]-3-methylmercaptophenyl]etha- 

none; 

l-[4-[4-[4-(l^-baizisothiazol-3-yl)-l-piperidinyl]butox- 

y]-3-methoxyphenyl]ethanone; 
l-[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 

piperidinyl]propoxy]-3-methoxyphenyl]phenylme- 

thanone; 

l-[3-bromo-4-[3-[4-(6-£luoro-l,2-ben3asoxazol-3-yl)-l- 

piperidinyl]propoxy]phenyl]ethanone; 
3-P-P-[Ml-ethoxyethyI)-2-methoxypheiioxy]propyl]- 

4-piperidinyl]^fluoro-l,2-benzisoxazole hydrocMo- 

ride; 

341-[3-[4-(l-acetoxyethyr)-2-methoxyphenoxy]propyl]- 
4-piperidinyl]-6-fiuoro-l,2-benzisoxa2ole fumarate; 

1- I4-t3-[4-(6-fluoro-l^benzisoxazol-3-yl)-l- 
piperidinyl]propoxy-3-methoxyphenyl]pentanon^ 

2- [3-[4-(6-fluoro-l,2-benzisoxa201-3-yl)-l-piperdinyl]- 
propoxy]-N-methyIbenzenamine henufomarate; 

3- [l-[3-{4-bromo-2-metiioxphenoxy)propyl]-4- 
piperidinyl]-6-fluoro-l»2-benz£SOxazol^ 

l-[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 
piperidinyl]propoxy]-3-methoxyphenyl]propanone; 

4- [3-[4-(6-fiuoro-l,24)enzisoxazol-3-yl>l-piperidinyl]- 
propoxy]-3-metiioxybenzamid^ 

l-[4-[3-[4-(6-fluoro-l^beazisoxa2ol-3-yl)-l- 
pipcridinyl]propoxy]-3-(methylamino]^henyl]etha- 
none; 

l-[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 

piperidmyl]propoxy]-3-ethoxyphettyl]ethanone; 
N-[2-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 

piperidinyl}propoxy]phenyl]acetamid^ 
l-[4-[3-[4-<6-fluoro-l,2-beiBdsoxazol-3-yl>l- 

piperidinyl]propoxy]-3-dimetiiylaminophenyl]etha- 

none; 

H4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 
piperidinyl]propoxy]-2-methoxyphenyr|ethanone hy- 
drochloride; 

I-[4-[3-[4-(6-fluoro- l^beQzisoxazol-3-yl)-l- 
piperidmyl]propoxy]-3-methoxyphenyl]-2,2,2-tri- 
fluoroethanone; 

4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl>l-piperidinyl}- 
propoxy]-3-hydroxy-a-methyIbenzeneniethanol; 
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2- [3-[4-(6-fluoit>-l,2-^>enzisoxazol-3-yl)-l-piperidmyl]- 
propoxy]aiiiliiie dihydrochlohde; 

NH[5-acetyl-2-[3-[4-(6-fluoro-l^benzisoxazol-3-yl)-l - 
pipendinyl]prppoxy]plienyl]acetaxnide; 

3- [l-[3-{4-ethyl-3-metiioxypienoxy)piopyl]-4- 
pipendmyl]-6-flaoro-l,2-benzisoxazole hydrochlo- 
ride; 

l-[3,5-dimcthoxy-4-[3-[4-(6-fluoro-l,2-benzisoxazol-3- 
yI)-l-piperidmyl]pTOpoxy]phenyl]ethanoiie; 

N-[3-[3-[4-(6-fluoro-l,2-benxoisoxazol-3-yl)-I- 
piperidinyl]propoxy]phenyl]acetatiiide hemifuma- 
rate; 

3-[3.[4L(6-£luoro-l,2-beiizisoxazol-3-yl>l-piperidmyl]- 

propoxy]axuiine; 
3-I3-[4-(6-fluoro-l,2-benzisQxazol-3-yl>l-piperidinyl]- 

propoxy]-4-methoxyaiulm^ 
l-[4-[3-[4H[6-fluoro-l,2-beimsothiazol-3-yl>l- 

piperidinyl]propoxy-3-methyhuniiiophcnyl]ethaiione 

fumarate; 

N-[3-[3-[4-(6-fluoro-l,2-beiizisothiazol-3-yl)-l- 
pipendmyl]propoxy]-4-^methoxyphenyl]aoetaiiude; 

l-[4-[3-[4<6-fluoro-l,2-beimsothia2ol-3-yl^ 
pipeiidinyllpropoxyl-3-ittethoxyphenyl]ethanone hy- 
drochloride; 

N,N-Kiimethyl-4-[3-[4<6-fluoro-l^-beiizisoxazol-3-yl)- 
l-piperidmyl]propoxy]-3-niethoxybeiizamide; 

l-[4-[3-[4-(6-fluoro-l,2-bcnzisoxazol-3-yl>l- 
piperidinyl]propoxy]-3-inethoxyphenyl]ethanone ox- 
ime; 

l-E4-[3-[4-{^fluoro-l,2-benzisoxazol-3-yl>l- 
piperidinyl]propoxy]-methoxyphciiyl]ethanone 
oxime Omethyl ethei^ 

1- [4-[3-[4-<6-fluoro-l,2-benzisoxazol-3-yl)-l- 
piperidiRyl]propoxy]-3-mcthoxyphenyl]cthanone hy- 
dm:on^ 

6-fluoro-3-[l-[3-[2-methoxy-4-(l-meihylefhenyl)- 
phcnoxy]propyl]-4-piperidmyl]-l^-ben2isoxazole hy- 
drochloride; 

(Z)-l-[4-[(4-chloro-2-butenyl)oxy]-3-methoxyphenyl]e- 
thanon^ 

{Z)-l-[4-[[4-[4-(6-fluoro-l,2-beiizisoxazol-3-yl>l- 
piperidmyl]-2-butcayl]oxy]-3-metfaoxyphenyl]etha- 
none; 

(E>i-[3-[[4-[4<6-fluoro-l,2-benzisoxazol-3.yl)-i. 

piperidiiiyl]-2-butciiyl]oxy]-4-hydroxypheiiyl]etha- 

none hydrochloride; 
(EH-[^l[4-[4-(6-fluoro-l,2-beii2isoxazol-3-yl)-l- 

piperidinyl]-2-buteiiyl]oxy]-4-benzylaxyphenyl]etha- 

none; 

6-(3-chloropropoxy)-5-inethoxy indole 
6-fliioro-3-[l-[3-[{5-methoxy-lH-indol-6-yl)oxy]- 

prapyl]-4-piperidinyl]-l,2-benzisoxazoI^ 
6-fluoro-3-[l-[3-[(lH-iiidol-7-yl)oxy]propyIl-4- 

piperidinyQOl^-benzisoxazole hemifbniarat^ 
6-fluoro-3-[l-<3-hydroxypropyI)-4-piperidinyl]-l,2-ben- 

zisoxazole; 

6-fluoro-3-[l-{2-pyriimdinoxy)propyl]-4-piperidmyl3- 

X,2-benzisoxazole fumarate; 
6-accto-2-[4-(6-fluoro-l,24)enzisoxa2ol-3-yl>l- 

piperidinylJinethyl-IAbenzodioxan; 

2- [+<6-fluoro-l^-benzisoxazol-3-yl>l-piperidinyl]- 
methyl-l,4-beiizodioxaii; 

2-[4-(6-fluoro-l,2-beiizisoxazol-3-yl>l-piperidittyl]eth- 

y]-},4-beiizodioxan; 
6-(3-chloropropoxy)-7-inethoxy-l-tetralone; 
6-I3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyI]- 

propoxy]-7-iiicthoxy-l-tetralon^ 
N-(3-chloropropyI)-2-benzoxazoUnon^ 
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N-(3-chloropropyl)-6-acetyl-2-benzoxazolinone; 
N-[3-[4-(6-fluoro-l,2-beii2isoxa2ol-3-yI)-l-piperidinyl]- 

propyl]-6-acetyl-2-beii20xa2olinone; 
N-[3-[4-(6-fliioro-l,2-benzisoxazol-3-yl)-l-piperidinyl]- 

propyljphthalimid^ 
l-(3-aininopropyl)-4-(6-£luoro-l,2-benzisoxazol-3- 

yl)piperidine dihydrochloride; 
cis-2-{3-(4-{^-fluoro-l,2-beimsoxazol-3-yl)-l- 
piperidiiiyl)propyl-hexahydro-lH-isoindole-l,3-dioiie 
hydrochloride; 
N-[4-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]- 

butyQphthalimid^ 
l-(4-amiiiobutyl)-4-(6-fluoro-l^-ben2isoxazoi-3- 

yl)piperidine dihydrochloride; 
cis-(2-(4-(4--(6-fIuoro-i,2-benzisoxazol-3-yl)-l-piperidi- 
nyl) butyl)-hexahydro-lH-isoindole-l,3-dione hydro- 
chloride; 

l-[4-[[3-[4-(6-fiuoro-l,2-beimsoxazol-3-yl>l- 
piperidinyi]propyl]thio]-3-inethoxyphenyl]ethanone; 
20 4-(6-fluoro- l,2-beiizisoxazol-3-yl> I -(2'-medioxyphenyl) 
btttylpiperidine maleat^ 
4-(4-bromobutyl)-l-(l,3-dithian-2-yl)ethylbeii2ene, 
l-['Kl,3-dithian-2-yI)ethyl]phenyl^(6-fluoro-l,2-ben- 

zisoxazol-3-yl)butylpiperi<Mne; 
l-[4-(4.'-acetopheiiyl)bii:^l]-4-(6-fluoro-l,2-benrisox- 

azol-3-yl)piperidme; 
l-[4-[3.[4-(6-fiuoro-l>beiizisoxazol-3-yl)-l- 
piperidJiiyl]propylamitto]-3-mcthoxyphenyl3etha- 
none; 

(2,4-difinorophenyl)-[l-(phenylinethyl>3-pyrrolidinyl]- 

methanone oxalate; 
6-fluoro-3-[l^henylmethyl>3-pyrrolidinyl]-l^-ben- 

zisoxazole fumarate; 
(^hl-[4-[(4-bromo-2-butenyl)oxy]-3-methoxyphenyl]e- 
thanone; 

4-(3-chloropropoxy)-3-metiioxybenzaldehyde; 
6-fluoro-3-(3-pyrrolidinyl)-l,2-ben2isoxazole hydro- 
chloride 

l-[4_P-[4-(6-fluoro-l^-beii2asoxazol-3-yl)-l- 
pipcridinyl]propylainino]-3-hydroxyphenyl]etha- 
none; 

l-[3-acetylamino-4-(3-chloropropoxy)phenyl]ethaiioiie; 
N-[2-(3-hydroxypropoxy)pheiiyl]acetainide; 
4-{3-chioropropoxy)-3-inethoxybenzaldehyde; 
45 (±)-l-[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 

piperidinyl]-2-methylpropoxy]-3-methoxyphenyl]e- 

thanon^ 

(SH-t->-l-[4-[3-[4-(6-fluoro.U.be!msoxazol-3-yl>l- 
piperidinyl]-2-methylpropoxy]-3-methoxyphenyl3e- 
thanone; 

(R).(_).l-[4-[3.[4<6.fluoro-l,2-benzisoxazol-3-yl).l- 
piperidinyl]-2-methylpropoxy]-3-methoxyphenyI]e- 
thanon^ 

l-[4-[3-[4-[(6-fluoro-l,2-bcazisoxazol-3-yl>l- 
piperidmyl]-2,2-diinethylpropoxy]-3-methoxyphenyl- 
jethanone; 

(±)-l-[l-[3-[4-(6-fiuoro-l,2-benzisoxazol-3-yi>l- 
piperidinyi]-2-phenylpropoxy]-3-methoxyphenyl]e- 
thanon^ 

(±)kl-[4-[3-[4-(6-fluoro-l,2-beimsoxazol-3-yl>l- 
piperidinyl]-2-(3-chlorophenyl)propoxyl-3-inethoxy- 
phenyl]ethanone; 
(±>l-[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 
pipcridiayl]-2-(phenylmethyI)propoxy]-3methoxy- 
phenyl]ethanone; 
(±)-l-[4-[3-[4-(6-fluoro-l,2-beiizisoxazol-3-yl>l- 
piperidinyl]-l-methylpropoxy]-3-methoxyphenyl]e- 
thanone; 
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(±)-l-[4-p-[4-(6-flaoro-l,2-beimsoxazol-3-yl>i- 
piperidinyl]-3-methylpropoxy]-3-methoxyphenyl]e- 
thanon^ 

(±)-l-[4-[4-[4-(l,2-benzisoxa2oI-3-yl>l-piperidmyg-3- 

methylbutoxy]-3-metlioxyphenyl]ethanon^ 
(±)-i-[4-[4-[4-(l,2-beiizisoxazol-3-yl)4-piperidinyl] 

phenylbutoxy]-3-methoxyphenyl3etliaiion^ 
(±>l-[4-[4-[4-(l,2-benzisoxazol-3-yl)4-piperidinyl]-2- 

(2-phenylethyI)butoxy]-3-methoxypiienyl]etiiaiione; 
(±>[4-p-[4<6-fiuoro-l,2-benzisoxazol-3-y5l-l- 

piperidinyl]-l-methylethoxy]-3-methoxyplienyl]etha- 

oose; 

(E)-l-[4-[[4-[4.(6-fluoro-l,2-benzisoxazol-3-yl>l- 

piperidinyl]-l-methyI-2-butenyl]oxy]-3-methoxy- 

phenyljethanone; 
(z5-l-[4-[[4-[4-(6-fluoio-l,2-benzisoxazol-3-yl)-l- 

piperidmyl]-3-methyl-2-butenyl]oxy]-3-methoxy- 

phcnyljethanon^ 
(±>l-[4-[[4-[4-(6-fliioro.l,2-benzisoxazol-3-yl>l- 

piperidinyl]-l-propyl-2-butynyl]oxy]-3-methoxy- 

phenyQe^ianone; 
(S)-(4->l.[443-[4-(6-fluoro-lH-indazol-3-yl)-l- 

piperazmyl]-2-inetiiylpropoxy]-3-me&oxyphenyl]e- 

thanon^ 

(R).(_).l.[4-[3-[4^6-fiuoro-lH-indazol-3-yl)-l- 
piperazmyl]-2-methylpropoxy]-3-methoxyphenyl]e- 
thanone; 

(±)-l-[4-[4-[4<l,2-benzisotiiiazol-3-y2>l-pipei:arinyl] 
3-methyIbutoxy]-3-methoxypheiiyriethanone; 

(±)-l-[4-[3-[4-(6-£liioro-l^benzisoxazol-3-yl)-l- 
piperidiiiyl]-2-pbfinylpropoxy]-3-inethoxyphenyl3e- 
tl^^one; and 

(±:)-6-fluoro-3-[l-[3-{2-methyi-(2-methoxyphenoxy)- 
propyl]-4-piperidmyl]-i^-benzisoxazole. 
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to mere motor stimulation usually only last a few sec- 
onds. 

The climbing scores are individually totaled (maxi- 
mal score: 6 per mouse over 3 readings) and the total 
score of the control group (vehicle intraperitoneally- 
apomorphine subcutaneously) is set to 100%. ED50 
values with 95% confidence limits, calculated by a 
linear regression analysis, of some of the compounds of 
the present invention as well as a standard antipsychotic 
agent are presented in Table 1. 

TABLE 1 



COMPOUND 



CLIMBING MOUSE 
ASSAY 
(ED5Qmg/kg,ip) 



144.[3-E4-(lH-mda2ol-J-yl>.l- 
pq)exszmyIIpropoxy]-3-inethoxy> 
pfaeiiyl]efiiaDOiie 
H4-IH4-(l,2-benzist»azol-3-yl) 
-l-piperidm^[}propozy}-3-inethoxy' 
20 phenyljethanone 

l-[4-IH'K*^flvo^l>2-beii2isozazol- 

3-yO-l-p^»eridtnyI]propoxy}-3HDUthoxy- 

phenyI}ethanone 

l-[4-[4-C4-(i>benzisoxaz<d.3-yH. 
inpendinyl}batoxy}-3-ffletIiO]^pihenyII 
25 edianone 

1- [4-[4-[4-(6-fluoro-l,2-benzisoxazol- 
3-yO-l-piperidmyl]biitoxy]-3-meiaioxy- 
plieayl]ethanone 

H4-l3-[4<6-fluoit)-l,2-benzisothiazol- 
3-yI)-I-iHperiduiyl]propoxy3-3-inethoxy- 
30 piienyQethaiione h^liochloride 

2- [H6'fluoro-I,2-beiizisoxazal-3-yI)-l- 
pipeddiajijethylj- I,4-benzodiox8ii 
(^H4-&4-I4-<6-fhior(>'l,2^>eiizisoxazol- 

3- yl)-l-piperidinyl]-24niteayI]oxy]-3- 



0.98 



a67 



0,095 



_____ mefhaxyphenyllethftnone 

The compounds of the present invention are usefiil 35 i-[4-(4*-»cetopheiiyi)birtyll-4-(6-flTioro- 



i;Z^benzis(»EBZ0l-3-yl)^peiidtae 
6-fluon>-3-[I-(3-hydioxypropyl>4- 
pipendmylI-l^<4)enzisoxazole 
4-[4-(6-fliioro-l,2-beiizisaza2oI>3-^)- 
l-piperidmyl]biityl decaaoate fiunaiate 
l-(3-aminoprapyIH-(6-fluoro-l,2- 
ben2asaxaz6I-3-yl)[»peridiiLe (fihydro- 
cUotide 

N42-I4-(64tQorD-l,2^be&zasc>xazol-3-yI)- 
l-pipendmyl]eihy1QpliihaIiimde 
6-fluoro-3-{l-t3-[GsoquiiK)t5-yl>>]ty] 



for treating psychoses by virtue of their ability to elicit 
an antipsychotic response in mammals. Antipsychotic 
activity is determined in the climbing mice assay by a 
method similar to those described by P. Protais, et al., 
Psychopharmacol., 50:1 (1976) and B, Costall, Eur. J. ^ 
Pharmacol, 50:39 (1978). 

Subject CK*1 male mice (23-27 grams) are group- 
housed under standard laboratory conditions. The mice 
are individually placed in wire mesh stick cages 

(4"XlO") and are allowed one hour for edition and pnqjyl]-4-iriperi^j4,2-beiizisowzole 
exploration of the new environment. Then apomor- sesquifomarate 
phine is injected subcutaneously at 1.5 mg/kg» a dose 
causing climbing in all subjects for 30 minutes. Com- 
pounds to be tested for antipsychotic activity are in- 
jected intraperitoneally or given oral doses at various 
time interv^ e.g. 30 minutes, 60 nunutes, etc. prior to 
the apomorphine challenge at 8 screening dose of 10-60 
mg/kg. 

For evaluation of climbing, 3 readings are taken at 10, 
20, and 30 minutes after apomorphine administration 
accordmg to the following scale: 



Chlorpromazine (standard) 



1.6 



0.68 



0.1fi 



0.29 



0.61 



0.34 



4.1 



3,31 



22.6 



5.0 



ai72 



1.3 



50 



55 



Climtmig Behavior 




Mice witiu 


Score 


4 paws on bottom (so climbing) 


0 


2 paws on the wall (rearing) 


1 


4 paws on the wall (fnll cJimb) 


2 



Mice condstentiy climbing before the injection of apo- 
morphine are discarded. 

With full-developed apomorphme clunbing, the ani- 
mals are hanging on to the cage walls, rather motion- 
less, over long periods of time. By contrast, climbs due 



Antipsychotic response is achieved when the com- 
pounds of the present invention are administered to a 
subject requiring such treatment as an e£fective oral, 
parenteral, or intravenous dose of from 0.01 to 50 
mg/kg of body weight per day. It is to be understood, 
however, that for any particular subject, spedfic dosage 
reghnens should be adjusted according to the individual 
need and the professional judgment of the person ad- 
ministering or si^»ervising the administration of the 
aforesaid compound. It is to be further understood that 
the dosages set forth herein are exemplary only and 
60 tiiey do not, to any extent, limit the scope or practice of 
the mvention. 

Some of the compounds of the present invention are 
also useful as analgetics due to thdr ability to alleviate 
pain in mammftk . The analgetic utility is dCTionstrated 
65 in the phenyl p-qumone writhing assay in mice, a stan- 
dard assay for analgesia: Proc. Soc. BspiL Biol. Med., 
95:729 (1957). Thus, for in^ance, the subcutaneous dose 
effecting an approximately 50% inhibition of writhing 
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(EDso) in mice produced in this assay is as shown in microcrystalline ceiliilose, gum tragacanth^ or gelatin; 

Table 2. an exdpient, such as starch or lactose; a disintegrating 

TABLE 2 agent such as aigisic acid, Primogel, com starch, and 

INHIBrnON OF ^ * lubricant such as magnesium stearate or Ste- 

FKENYljQUlNONE ^ rores; a glidant such as colloidal silicon dioxide; and a 

COMPOUND ^^^^^^^^^ sweetening agent such as sucrose; or saccharin, or a 

' flavoring a^ent, such as peppermint, methyl salicylate, 

'^^^^^^^^Ly. or orange flavoring. When the dosage Bnhfom is a 

pbenyijethanone 10 Capsule, it can contain, in addition to materials of the 

H^^Wlj^aw^^- above type, a liquid carrier such as a fatty oil. Other 

n^boi^l^^^^tbaiioae dosage unit forms can contain various materials that 

i-(4-[H4<6.fluiMo-i;2- 0.03 modify the physical form of the dosage unit, for exam- 

SS^^PS^^^&one ple.ascoat5ngs.Thn8.tabletsorpillscanbecoatedwith 

P)topoxyp]ieiie(staiidud} 3>9 sugar, shellac, or other enteric coating agents. A syrup 

Penuzocine (stmdird) u contain, in addition to the active compounds, su- 
crose as a sweetening agent and certain preservatives, 

Analgesia is achieved when the compounds of the dyes, colorings, and flavors. Materials used in preparing 

present invention are administered to a subject requir- these various compositions should be pharmaceutically 

ing such treatment as an effective oral, parenteral, or g^d non-toxic in the amounts used, 

intravenous dose of from 0.01 to 100 mgAg of body p^^. purpose of parenteral therapeutic administra- 

weightperday.Itistobeui^ers^ tion, the active compound of the invention can be incor- 

^aSS^^ p^-t ^ -^)^^- -,T!rr ^^T 

professional judgmoS of the person administering or ^5 tions should contam at least 0.1^^ of active compound, 

supervising the administration of the aforesaid com- hut can be varied between 0.5 and about 50% of the 

pound. It is to be further understood that the dosages set waght thereof. The amount of active compounds in 

forth herdn are exemplary only and that they do not, to such compositions is such that a suitable dosage will be 

any extent, limit the scope or practice of the invention. obtained. Preferred compositions and preparations ac- 

Effective amounts of the compounds of the present cording to the present invention are prepared so that a 

invention can be administered to a subject by any one of parenteral dosage unit contams between 0.5 to 100 milli- 

several methods, for example, orally as in capsules or ^ ^^^^ compound. 

tablets, parenterally in the form of sterile solutions or ^^^^^^ suspensions can also include tiie foOow- 
oS^M^'^'^*''^^^^^^^^^ 35 ^? components: Tsterile diluent, such as water for 

The compounds of the present invention, while effec- injection, saline solution, fixed oils, polyethylene gly- 

tive themselves, can be formulated and adminbtered in cols, glycerine, propylene glycol, or other synthetic 

the form of thdr pharmaceutically acceptable addition solvents; antibacterial agents such as benzyl alcohol or 

salts for purposes of staUlity, convenience of crystalli- methyl parabens; antioxidants such as ascorbic acid or 
zation, increased solubility, and the like. Preferred phar- ^ sodium bisulfite; chelating agents such as ethylenedi- 

maceutically acceptable addition salts include salts of aminetetraacetic acict buffers such as acetates, citrates, 

mineral acids, for example, hydrochloric add, sulfuric phosphates, and agents for the adjustment of tonicity 

acid, nitric add, and the like; salts of monobaac carbox- ^^-^ ^ chloride or dextrose. The parenteral 

yKc acids, for exmpl*^ preparation can be enclosed in ampules, disposable sy- 

SS^S'^SS?^'^^^ ringes,ormultipledosevials^^^^^^ 

juaici^^ «wiu, *uiii«x*v av^, ««a i^^^ *«i - j The foUowing examples are for illustrative purposes 

sic carboxyhc acids, such as carboxysuccmic acid, citnc * luuv xw* ^tl - 

acid and tiie like- only and are not to be construed as hmitmg the mven- 

Effective quantities of the compounds of tiie inven- tion. All temperatures are given in degrees Centigrade 

tion can be administered orally, for example, with an 50 {° C) unless indicated otherwise, 

inert diluent or with an edible carrier. They can be EXAMPLE 1 
enclosed in gelatin capsules or compressed into tablets. 

For the purposes of oral ther^utic administration, Preparation of 

compounds of the invention can be incorporated with l-[4-[3-[4-(lH-Indazol-3-yl)-l-piperazinyl]propoxy]-3- 

an exdpient and used in the form of tablets, troches, 55 methoxyphenyl]ctiianone 

capsules, eKxirs, suspensions, syrups, wafers, chewing , xc, ^ ^ c^i^ v j 

gums, and the like. These preparations should contain at <A) Synthesis of 2-bromobenzoic acid 

least 0.5% of active compound of the invention, but can 2-phenylsulfonylhydrazide 

be varied depending upon the particular form and can ^ solution of 2-bromobeiizoic acid hydrazide (132 

convenientiy be between 4% to about 70% of the 60 . ^ ^ ^^^^ ^qo ^ ^ .^^ 

weight of the umtTlie^^^ ^ benzensulfonyl chloride (78.3 ml). 

''^^•^-2^^'''"''^^ ""^ After complete addition, tiie reaction was stirred at 

obtamed. Preferred compositions and preparations ao- . ^ ^ ^ . ^ .t. 

cording to the present invention are prepared so that an ^^^^^ temperature for four hou^, and tiien poured 

oral dosage unit form contains between 1.0-300 milli- 65 ice-hydrochlonc acid to precipitate a yeUow sohd, 

grams of tiie active compound of the invention. 135 g. The material was recrystalHzcd from isopropanol 

Tablets, piDs, capsules, troches, and the like can also to yield 125 g of 2-bromobenzoic add 2-phenylsulfonyl- 

contain the foUowing ingredients: a binder, such as hydrazide, m.p.=:154*-156" C. 
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, cipitated from solution, was collected by filtration and 

(B) Synthesis of a-chloro-T-bromobenzaldehyde ^^^^ ^ affording 168 g (68%) of 

plienylsulfonylhydrazone product A 5.2 g sample was recrystallized twice from 

A mixture of 2-bromoben2oic acid phenylsuMbnylliy- e&anol-HiO yielding 4,0 g of 4-[l-<plienylsnlfoayl)-lH- 

drazide (125 g, 0.35 moV) and thionyl chloride (265 ml) 5 inda2ol-3-yl]-l-piperazinecarbonitriIet m.p. — ITS'-ISO" 

was stirred and refluxed for 2 hours. After about 15 C. 

minutes of reflux, the solid went into solution. The ANALYSIS 

reaction was permitted to cool, and then it was poured Calculated for C18H17N5O2S: 58.85% C 4.66% H 

mto hexane. The resultant white solid was collected to 19.06% N. 

afford 124 g of a-chloro-2-bromobenzaldehyde phenyl- 10 Found: 59,01% C 4.63% H 19.09% N. 

sulfonylhydrazone, m.p. =120M22« C ^ Synthesis of 3-(l-Piperazinyl)MH.indazole 

(C) Synthesis of ^ mixture of 4-[l.G>lienyisiilfonyl>lH- 
l-[[(phenylsulfonyl)hydrazono]-(2-bromophenyl)me- mdazol-3-yl]-l-piperazinecaibomtrile (163 g, 0.44 mol) 

thyll-4-methylpipera2me ^ tetrahydrofuran (2.0 1) was added, dropwise, lithium 
To a stirred solution, under nitrogen, of a-chIoro-2- aluminum hydride (880 ml; 0.88 mol of a IM lithium 
bromobenzaldehydephenylsulfonylhydrazone (271.1 g; aluminum hydride solution in tetrahydrofiiran). After 
0,72 mol) in tetrahydrofuran (THF; 2 liters), was added complete addition, the reaction was heated to reflux and 
dropwise N-methylpiperazine (159.7 g; 1.6 mol). The stirred for 6 hours, stirred at ambient temperature for 
reaction was stirred at ambient temperature for three 20 one hour and allowed to sit at room temperature over- 
hours, and then permitted to stand at ambient tempera- night. The reaction was quenched by the careful drop- 
ture for 16 hours. The reaction was chilled in an ice wise addition of water. After no more hydrogen could 
bath, and then filtered to remove the piperazine hydro- be observed to evolve, the reaction was filtered and the 
chloride that was formed. The filtrate was concentrated lithium salt filter cake was washed well with tetrahy- 
toyieldabrowngum.Thegum was triturated with hot 25 drofiiran. The filtrate was combined with the filtrate of 
acetonitrile, the mixture was cooled m an ice bath, and another run (all together the starting material totaled 
when cold, was filtered to remove unwanted side prod- 300 g, i.e. 0.82 mol) and the combined filtrates were 
uct. The filtrate was then concentrated to afford 392.9 g concentrated to afford 372 g of a yellow solid sus- 
of a brown gum of crude l-[[(phenylsu]fonyl)hy- pended in water. An attempt was made to partition the 
drazonol-(2-bromophcnyl)methyl]-4-methylpiperazine. 30 product between water and dichloromethanc, but the 

, product proved to be only slightly soluble in dichloro- 

(D) Syndesis of methane. Therefore, the biphasic product suspension 
3-(4-Methyi-l-piperazmyl)-l-phenylsulfonyl.lH- ^i^^d through a course sintered funnel and the 

indazoie white product which was collected was dried afford 

A mixture of l-[[(phenylsulfonyl)hydra2ono]-(2- 35 121 g. The two phases of the filtrate were separated and 

bromo phenyl)metfayl]-4-methylpiperazine (31.0 g, 0.08 the water was extracted ag^ with dicMoromethane. 

mol), copper bronze (3.1 g), K2CX>3 (11.5 g), and di- All of the dichloromethane phases were combined, 

methylfonnamide (500 ml), was stirred and refluxed for washed twice with water, dried with magnesram sul- 

l .5 hours. The reaction was poured into water and the fate, and concentrated to afford 41 g of a brown residue, 

aqueous suspension was stirred vigorously with ethyl 40 The residue was triturated with dietiiyl ether and fil- 

acetate. The biphasic mixture was filtered through eel- tered to afford 10 g of a beige solid, m.p. — 139'-150" C. 

ite, and subsequently the layers were separated. The The NMR and MS spectra were consistent with the 

aqueous portion was extracted with another portion of structure, Recrystallization of 10 g from toluene af- 

ethyl acetate, and the combmed extracts were washed forded 7.5 g of 3-(l-piperazinyl)-lH-indazole, uLp. 

(H2O) and dried QAgSOA), Concentration of the extract 45 153*-155'' C. 

affordedasoM^^ 3-4-Methyl-l-piperazinyl)-lH-indazole 

19.7 g of sohd. The sohd was rccrystallized from isopro- ^-^lyx^uiyi pipcio*^ ^ 

panolafford 17.7 g (60%) of product, m.p.l58M6rC. A stirred mixture of 3-(4-mefhyl-l-piperaanyl>l- 

An analytical sample was obtained by another recrystal- phenylsulfonyl-lH-indazole (13.5 g, 0.038 mol), metha- 

lization from isopropanol (with charcoal treatment) to 50 nol (150 ml) and 25% CHsONa in methanol (15.3 ml) 

afford colorless crystals of the indazoie, 3-(4-methyl-l- was stirred and refluxed for Z5 h. The reaction was 

pipera2inyl)-l-phenylsulfonyl-lH-indazole, concentrated to about one-tenth its volume, and water 

ni.p.=160'-16r C. was added to the mixture, resulting in a red solution. 

ANALYSIS The solution was extracted with dichloromethane, the 

Calculated for C18H20N4O2S: 60.66% C 5.66% H 55 extract washed (H2OX dried (MgS04), and the solvent 
15.72% N, was concentrated to afford 6.6 g of a rose-colored solid. 

Found: 60.45% C 5.62% H 15.61% N. Two recrystallizations from toluene-hexane afforded 

4.3 g (52%) of 3-(4-methyl-l-piperazinyl)-lH-indazole 

.r.^^ . « ^^^^^^ f n 1 . . as an off-white solid, m.p.==lir-113* C. 

4-[l-(Phenylsulfonyl)-lH-mdazol-3-yl3-l-piperazmecar- ^ ANALYSIS 

Calculated for Ci2Hi6N4: 66.64% C 7.46% H 
To a stirred mixture of 3-(4-methyl-l-piperazinyl>l- 25.91% N. Found: 66.83% C 7.42% H 25.69% N. 

ml), under nitrogen, was added cyanogen bromide (72 65 To a stirred mixture of cyanogen bromide {53 g, 0.05 

g, 0,68 mol) dissolved in DMSO (525 ml). The reaction mol), K2CO3 (7.1 g) and dimethylsulfoxide (40 ml) was 

was stirred at ambient temperature for 5.5 hours and added, dropwise, 3-(4-methyl-l-piperaanyl>lH- 

was then poured into H2O (7 1). The solid, which pre- indazoie (11.0 g, 0.051 mo5 dissolved in dimethylsulfox- 
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ide (60 ml). The reaction was stirred at ambient temper- azol-3-yl)-l-piperidinyl]propoxy]-3-methoxy-phenyl]e- 
ature for 1 h, and then it was poured into water. The thanone, m.p.=102*-I04* C, as colorless needles, 
aqueous suspension was extracted with ethyl acetate, ANALYSIS 

the ethyl acetate was washed (H2O), dried (MgS04), Calculated for C24H28N2O4: 70.56% C 6.91% H 
and concentrated to afford 7.8 g (67%) of a yellow 5 6.86% N. 

solid. This sample was combined with another and re- Found: 70.73% C 6.93% H 6.85% N. 
crystallized twice from toluene to afford analytically 

pure 4-(lH-indazol-3-yl>l-pipera2dnecarbonitrile as a EXAMPLES 

white soHd, m.p.=120'-122' C l.[4-[3-[4-(6-Fluoro-l^-benzisoxazol.3-yl)-l- 

ANALYSIS 10 piperidinyl]propoxyl-3-methoxyphenyllethanone 

Calculated for C12H13N5: 63.42% C 5.76% H. *^ f \ ,n . . 

Found: 63.04% C 5.84% H. ^ mixture of 6-fluoro-3-(4-pipendmyl>l,2 

benzisoxazole hydrochloride (5.1 g, 0.02 mol), K2CO3 
(I) Synthesis of 3-(l-Piperazinyl]-lH-indazole (5,2 g, 0.04 mol), l-[4-(3-chIoropropoxy>3-methoxy- 

A mixture of 4-(lH-indazol-3.yl>l-piperazinecar- 15 phenyl]ethanone (5.3 g, 0.022 mol), and dimethylform- 
bomtriic (8.0 g, 0.04 mol) and 25% H2SO4 (100 ml) was amide (60 ml) was heated at 90" C. for 16 hours. The 
stirred at reflux for 4.5 hours. The reaction was cooled reaction was poured into water, and the aqueous mix- 
in an ice bath and made baac by the dropwise addition ture was extracted with ethyl acetate. The ethyl acetate 
of 50% NaOH. The basic solittion was extracted with was washed (water), dried (MgSO*) and concentrated 
ethyl acetate. The ethyl acetate was washed with H2O, 20 ^ afford a moist solid. Recrystallization (twice) from 
dried with MgS04, and concentrated to afford 5,2 g ethyl alcohol afforded 5.0 (58%) of l-[4-[3-[4-(6-fluoro- 
(73%) of the desired compound, as a solid. The solid l,2-benzisoxazol-3-yl)-l-piperidinyl]propoxy]-3methox- 
was recrystallized twice from toluene to afford 3.0 g of yphenyl]ethanone as a beige soKd, m.p.= 118"-120* C. 
3-(l-pipera2inyl>lH.indazole, m.p.«153'-155* C. ANALYSIS 

ANALYSIS 25 Calculated for C24H27FN2O4: 67.60% C 6.38% H 

CalculatedforCiiHi4N4:65.32%C6.98%H27.70% 6.57% N. 
N. Found: 67.47% C 6.40% H 6.53% N. 

Found: 65.21% C 6.99% H 27.80% N. EXAMPLE 4 

. « rA /ITT T J ^ • n 1 n 30 l-[4-r4-[4<l,2-Ben2dsoxazol-3-yl)-l-piperidinyllbutoxy]- 

H4.[3.[4.(lH.Indazol.3.yI)-l-i^ I I l-V , ^ ^^^^j^th^ 

methoxyphenyljethanone ^ ^ 

af^c^talsofHandkiethylfom^^ (5.5 g^ a018 mo^ and toe&^^^ 

was stirred at 90- C. for 5 hou«. The reaction was ^^irred and heated at 75 C for 16 hours Jtereacb^ 

poured into water, and the aqueous mixture was ex- water and was extocted with ethyl 

Sacted with etiiyl acetate. The extract was washed 5; J^^^*? ^ (water), dried 

(brine), dried (MgSO*), and the solvent was concen- 4. (Mg^4 and tiie solvent concentrated to afford 7.2 g 

trated to afford a white soUd, which was triturated with ^ of » beige sohd. Recp^stalhzation (^^ from ethyl 

dietiiyl etiier and collected to yield 7.Qg of product alcohol yielded 3.3 g (43%) of l-[4.[4-[4-(l,2-ben2isox. 

Two recrystallizations from absolute ethyl alcohol azol-3-yl>l-piperidinyl]butoxy]-3-mctiioxyphenyl]etha- 

yielded 5.3 g (64%) of analytically pure l.[4-[3-[4-(lH- none, m.p.=99'-10r C 

indazol-3-yl)-l-tMperazuiyl]propoxyl-3-methoxyphenyl- ANALYSIS 

letimone, ikp.=155--i5r C. Calculated for C25H30N2O4: 71.11% C 7.16% H 

ANALYSIS 6-^3% N. 

Calculated for C23H28N4O3: 67.62% C 6.91% H ^oxmd: 70.76% C 7.24% H 6.58% N. 

13.72% N. EXAMPLE 5 

Found: 67.45% C 6.74% H 13.56% N. 

^ l.[4-[4-[4-(6-FIuoro-l,2-benzisoxa2ol-3-yl)-l- 
EXAMPLE 2 piperidinyl]butoxy]-3-methoxyohenylethanone 
H4-[3-[4-(U-Benzisoxazol-3-yl>l-piperidinyl]propox- ^ stirred mixture of 6-fluoro-3-(4-piperidinyl>l,2. 

y]-3-methoxyphenyllethanone benzisoxazole hydrochloride (5.1 g, 0.02 mol), K2CO3 

A mixture of 3-(4-piperidiny^l,2-benzisoxazole hy- 55 (5.2 g, 0.04 mol), l.[4-(4-bromobutoxy>3-methoxy- 
drochloride (4.8 g, 0.02 mol), K2CQ3 (5.2 g, 0,04 mol), phenyljethanone (6.6 g, 0,022 mol), and dimethylform- 
l-[4-(3-chloropropoxy)-3-methoxyphenyl]ethanone (5.3 amide (60 ml) was heated at 75" C for 5 hours. The 
g, 0.022 mol), a few crystals of KI and dimethylfonnam- reaction was poured into water, and the aqueous mix- 
ide (60 ml) was stirred at 90' C. for 16 hours. The reac- ture was extracted with ethyl acetate. The ethyl acetate 
tion was poured into water and the aqueous mixture 60 was washed (water), dried (MgSO*), and the solvent 
was extracted with ethyl acetate. The extract was was concentrated to yield initially an oil, which solidi- 
washed (water), dried (MgSOi) and concentrated to tied upon standing. The solid was triturated with hex- 
afford a brown oil The oil was chromatographed on a ane and collected to afford 7.7 g of the product as a 
Waters Prep 500 utilizmg silica gel columns and ethyl waxy solid. The compound was chromatographed on a 
acetatediethylamine (2%), as eluent Concentration of 65 Waters Prep 500 utilizmg silica gel columns and eluting 
the appropriate fractions sdEforded 3.9 gofproduct as an with dicMoromethane/methanol (5%). Concentration 
off-white solid. Recrystallization from aibsolute ethyl of the appropriate fractions yielded 5.1 g of off-white 
alcohol afforded 2.6 g (33%) of l-[4-[3-[4-(l,2-benzisox- solid l-[4-[4-[4-(6-fluoro-l,2-benzisoxazol-3-yl>l- 
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piperidmyl]butoxy].3methoxyphenyl]etlianone, whicli was heated at 90' C for 16 hoars. The reaction was 
when recrystallized from ethyl alcohol yielded 3.2 g poured into water, and the aqueous mixture was ex- 
(36%) of feathery-white needles, m.p.=88*-90'C tracted with ethyl acetate. The ethyl acetate was 

ANALYSIS washed (water), dried (MgS04), and concentrated to 

Calculated for C25H29FN2O4: 68.16% C 6.64% H 5 afford 7.4 g of a yellow solid* The solid was chromato- 
6.36% N. Found: 67,96% C 6.49% H 6.29% N. graphed on a Waters Prep LC 500 utilizing dicblorome- 

Y A MPT pr thane/methanol (4%) as eluent, and subsequent concen- 

^^"^^^^^^ ^ tration of the appropriate fraction afforded 4.0 g of a 

l-[4.[2-[4-(l,2-Ben2isoxa2ol-3-yl)-l-piperidinyl]ethoxyl- yellow solid. The solid was recrystailized from ethyl 
3-methoxypheny5ethanone fumarate 10 alcohol to yield 3.1 g (38%) of l-[4-[2-[4-(6-fIuoro-l,2- 

A mixture of 3-(4-piperidinyl)-l,2-benzisoxazole hy- benzisoxazol-3-yl)4-piperidinyl]ethoxy]4-metho5Q^. 
drochloride (4.8 g, 0.02 mol),K2C03 (5.2 g, 0.04 mol), phenyljethanone, as slightly yeUow flakes. 
I-[4-(2-chloroethoxy>3-methoxyphenyl]ethanone (5.0 m.p.-132*-134" C 
g, 0,022 mol), and dimethylfbrmamide (90 ml) was ANALYSIS 

heated at 90* C for 16 hours. The reaction was poured 15 Calculated for C23H25 FN2O4: 66.98% C 6.11% H 
into water and the aq[ueous mixture was extracted with 6,79% N. 

ethyl acetate. The ethyl acetate was washed (water). Found: 66,90% C 6,20% H 6,74% N, 
dried (MgS04), and the solvent was concentrated to EXAMPLE 9 

afford an oil. Upon standing, the oil solidified to afford 

a beige soHd. The crude soKd was recrystailized twice 4-[3-[4-(6.Fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]- 
from ethyl alcohol to afford 5.9 g of an off-white solid. propoxy]-3-methoxy-a-methyIbenzenemethanol 
The soUd was dissolved in ethyl acetate, and fumaric ^ mixture of l-[4-[3-[4-(6-fluoro-l,2^ben- 

acid (1,2 g, 1.1 equiv.) was added. The mixture was asoxazol-3-yl)-l-piperidiiiyl]propoxy-3-methoxy- 
heated briefly on a steam bath, and then stirred at ambi- phenyl]ethanone (4.0 g, 0.0094 mol) in methanol/tet- 
ent temperature for 2 hours. An mitifll green oU settled ^ rahydrofuran (60 ml, 1:1), was added sodium borohy- 
out and the supernatant soluticm was decanted, E^er 4 ^ q qj ^^i^ ^ initial evolution of gas, 

wasaddedtothedecantateand4.0gofawhitefumar- ^ insolubles went into solution. The reaction was 
ate salt was collected. The salt was recrystailized twice ^^^^ ^ ambient temperature for 3 hours and TLC at 
from ethanol-ether to yield 1.7 g (17%) of l-[4-[2-[4- this time showed a very slight amount of starting ke- 
{l,2-benzisoxazol-3-yl>l-piperidinyl]ethoxy]-3-methox- 30 Therefore, another 0.1 g of sodium borohydride 
yphenyljethanone fumarate, nup. = 127'*-129* C. added, and stirring was continued for an additional 

ANALYSIS Q 5 hour. TLC now showed complete disappearance of 

Calculated for C23H26N2O4.C4H4O4: 63.52% C starting material. The reaction was concentrated to an 
5,92% H 5.49% N, off-white residue, which was diluted with water and 

Found: 63.00% C 5.87% H 5,42% N. collected to yield 3.4 g of alcohol. This was recrystal- 

EXAMPLE 7 ^^^^ toluene (twice, with a charcoal treatment) to 

. „^ ,^ yield2.7g(67%)of 4-[3-[4-(6-fIuoro-l,2-ben2isoxa2X)l- 

l-[4-[4.[4-(lH.indazol-3.yl>l-piperazmyl]butoxy]-3- 3.yl>l.piperidinyl].3-metiioxy-a-methyIbenzene. 
metiioxyphenyljethanone fumarate ^ methanol as a white solid, m.p.= 136''-138'' C. 

A stirred mixture of 3-(l-pipera2anyl>lH-indazole ANALYSIS 
(4.0 g, 0,02 mol), K2CO3 (5,3 g, 0.04 mol), l-[4-(4- Calculated for C24H29FN2O4: 67,27% C 6.82% H 
brom6butoxy)-3methoxyphenyl]ethanone (6.6 g, 0,022 6,54% N. 

mol), and dimetiiylfonnamide (60.ml) was heated at 75* Found: 67.59% C 6.89% H 6.47% N, 
C, for 6 hours. The reaction was poured into water, and EXAMPLE 10 

a white solid precipitated from solution. The solid was 

collected and dried to afford 7.2 g of the crude product. l-[4.[3-[4-(l,2-Beiizisothiazol-3-yI)-l-piperidinyl]- 
The crude solid was recrystailized twice from ethyl propoxy]-3-methoxyphenyl]ethanone 
alcohol to yield 4,1 g of the free base, which was con- ^ mixture of 3-(4-piperidiny0-l,2-benzisothiazole 
verted to its fumarate salt by the addition of fumaric 5^ ^3 q q qjj^ potassium caibonate (2.3 g, 0.0165 
add (1.1 g) to the compound dissolved in refluxmg ^^^^^ l-[4<3-chloropropoxy>3-metfaoxyphenyl]etha- 
acetone. The resulting fumarate salt (5.0 g) was recrys- ^^^^ ^4 q ^ q qj^j ^^y^^ potassium iodide (200 m^ and 
tallized from etiiyl alcohol to afford 3,8 g (35%) of acetonitrile (100 ml) was stirred at reflux under N2 for 
l-[4-[4-[4-{lH-indazol-3-yl>l-piperaz!nyl]butoxy]-3- 24 hours. The cooled reaction was filtered and the cake 

metiioxy phenyljethanone fumarate, as a white sohd, 55 ^ washed well with acetonitrile. The filtrate was 
m.p.— 163'-165'' C. concentrated to an oily residue, which was partitioned 

ANALYSIS . ^ ^ X. ^ ^ between water and ethyl acetate. The ethyl acetate 

Calculated for C24H30N4O3.C4H4O4: 62,44% C ^^^^^ ^ washed well witii water, dried with 
6.36% H 10.40% N. Found: 62.28% C 6.62% H 10,34% MgS04 and concentrated to yield 6,1 g of a bdge oil 
N. 60 which solidified upon standing. The product was tritu- 

gXAMPLE 8 diethyl ether and filtered to give 4.2 g of a 

beige solid. The compound was recrystailized from 
l-[4-[2-[4-(6-Huoro-l,2-benzisoxa2ol-3-yl)-l- ^^yj ^^^^^i to afford 3.5 g, and another recrystalliza- 

piperidmyl]etiioxy]-3-methoxyphenyi]etiianone ^^yj alcohol (utiliring decoloriaang carbon) 

A stirred mixture of 6-fluoro-3-(4-piperidinyl>l,2 65 provided 2.4 g (41%) of l-[4-[3-[4-(l,2-benzisothiazol-3- 
benzisoxazole hydrochloride (5.1 g, 0.02 mol), K2CO3 yl)-l-piperidinyl]propoxy]-3-methoxyphenyl]ethanone, 
(5.2 ), l-[4-(2K;hloroethoxy>3-methoxyphenyi]etha- m.p. 93*-95'' C 
none (5.0 g, 1.022 mol), and dimethylformamide (90 ml) ANALYSIS 
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Calculated for C24H28N2O3S: 67.90% C 6.65% H was heated at 90° C for 16 hours. The reaction was 
6.60% N, poured into H2O, and the aqueous suspension was ex- 
Found: 67.89% C 6.61% H 6,59% N. tracted with ethyl acetate. The ethyl acetate was 
EXAMPLE 11 washed (H2O), dried (MgS04) and concentrated to 

5 afford 5.0 g of a yellow oiL The oil was chromato- 

144-[H4-(6-FluQro.l,2-benzis(^ graphed on a Waters Prep 500 utilizing silica gel col- 

p^)endmylJpropoxy]-3-hydroxyphenyl]ethanone duting with methylene cWoride/methanol 

(A) Synthesis of (7%). Concentration of the desired fractions yielded 2.0 
l-[4-(3-chloropropoxy)-3-hydroxyphenyl]ethanone g (46%) of an off-white soHd. This sample was corn- 
To a stirred solution of l-[4-(3K:hloropropoxy)-3 me- with 1.0 g of a previous sample, and this was 

thoxyphenyflelhanonc (10.0 g, 0.041 mol) in methylene recrystallized from toluene to afford 2.6 g of l.[4-[3-[4- 

chloride (120 ml) cooled to -50' C. (dry ice-methanol) (6-fluoro-lH-indazol-3-yl>l-piperazinyl]propoxy]-3- 

was added, diopwise, IM boron tribromide in methy- methoxyphenyl]ethanone as a white solid, 

lene chloride (123 ml, 0.12 mol). The temperature was ^5 m.p.=135''-137'' C. 

kept between -40" C and -50* C After complete ANALYSIS 

addition, the reaction was permitted to reach —30* C, Calculated for C23H27FN4O3: 64,77% C 6.38% H 

and the TLC checked (ca. 15 min, after final boron 13.14% N, 

tribromide was added). Saturated NaHCOj was added, Found: 64.66% C 6.21% H 13.02% N. 

dropwise, never allowing the temperature to go above 20 

0" C. during most of the addition. When sufficient EXAMPLE 13 

NaHCOshad been added to make the solution baac, the l-[4-[4-[4-(6-Fluoro-lH-indazol-3-yl)-i-piperazmyl]- 

organic layer was collected. The layer was washed with butoxy]-3-methoxyphenyl]ethanone 

brine, dried (MgS04), and concentrated to yield 8. Ig of * . , . ^ ^ « , • • ,^ ,tx 

dark brown oU, which soHdified on standing. This was ^ stirred mixture of 6-fluoro-3-(l-piperazmyl)-lH- 

chKMnatogtaphed on a Waters Prep 500 LC (2 aHca mdazole hydrocWonde (5.0 g, 0.019 ml), K2CO3 (5.8 g) 

columns, 2% methanol-methylene chloride as eluent). l-[4-(4-bromobutoxy)-3-methoxyphenyl]etiianone 

Upon concentration of the appropriate fractions, 5.8 g {6-3 g, 0.021 mol) and dimethylformamide (80 ml) was 

of a brown tacky solid were obtained This was recrys- heated at 75 " C. for 6 hours . The reaction was poured 

talHzed from kopropyl ether (with decanting of the into water, and an off-white solid formed from solution, 

yellow isopropyl ether supernatant from the dark The solid was collected and dried to yield 4.5 g of crude 

brown oily residue) to ^ve initially Z5 g of a yellow product The compound was recrystallized &om etha- 

solid. Concentration of the mother liquor gave an addi- nol (3 times) to afford 3.0 g of an off-white solid. The 

tional 0.5 g, m.p. = 1 10*-1 13' C. solid was chromatographed on a Waters Prep 500 utiliz- 

(B) S th ' f 35 ^ca gel columns and duting with methylene chlo- 
1 r4-r3 f4.(^6.Fluo 12 benziso 1-3- IVl- ride/methanol (7%). Concentration of the appropriate 

«;*J;.ji:J,^*.^^,!T^ i.«^^^«*v^t1-i-*w«"«* fractions afford 2.3 g of an off-white solid, which when 

pipendmyl]propoxy]-3-hydroxyphenyl]ethanone recrystallized from ttiianol yielded 1.9 g (26%) of ana- 

A stirred mixture of 6-fluoro-3-(4-piperidinyl>l,2- lyticaliy pure l-[4-[4-[4-(6-fluoro-lH-indazol-3-yl)-l- 

benzisoxazole (2.8 g, 0.013 mol), NaHCOs (1.1 g), sev- ^ piperazinyI]butoxy]-3-methoxyphenyl]etiianone, 

eral crystals of KI, l-[4<3-chloropropoxy)-3-hydroxy- m.p.— 156''-158'' C 

phenyl}ethanone, and acetonitrile (100 ml) was refluxed ANALYSIS 

for 16 hours. The reaction was poured into water, and Calculated for C24H29FN4O3: 65.44% C 6.64% H 

the aqueous mixture was extracted with ethyl acetate. 12 72% N 

The orpnic «rtract was washed (water), dried 45 Found: 65.38% C 6.49% H 12.60% N. 
(MgS04), and the solvent was concentrated to afford 

5.7 g of a thick yellow oiL The oil was chromato- EXAMPLE 14 

""""^.^^T ^ "^/^n l-[4-[3-[4<lH-Indazol-3-yl>l-piperidmyl]propoxy]-3- 

with 7% methanol/methylene cMonde. Concentration i t l v methoxvoh^ylleti^one 

of the appropriate fraction afforded a yellow oil, which yp j J 

upon standing yielded 3.5 g of the compound as a pale, A mixture of 3-(4-piperidinyl>lH-mdazole (3.0 g, 

yellow solid. The solid was recrystallized from ethyl 0.015 mol), K2CO3 (1.6 ), l-]4-(3-chloropropoxy>3- 

alcohol to afford 2,7 g (50%) of l-[4-[3-[4-(6-fluoro-l,2- mcthoxyphenyl]ethanone (5.3 g, 0.022 mol), a few crys- 

benzisoxazol-3-yl)-l-piperidj3iyl]propoxy}-3-hydroxy- tals or KI and acetonitrile (100 ml) was stirred and 

phenyljethanone as a pale yellow solid, refluxed for 16 hours. The reaction was poured into 

m.p.=122''-124' C water and a white solid separated from solution. The 

ANALYSIS solid was collected, dried and afforded 5. 1 g of product 

Calculated for C23H25FN2O4; 66.98% C 6.11% H Recrystallization from ethanol yielded 3.6 g of the com- 

6.79% N. pound, which upon chromatography (preparative 

Found: 66.97% C 6.20% H 6.69% N. ^ HPLC on siHca gel, eluting with methylene chloride/- 

EXAMPLE 12 methanol-9;l) gave 3.0 g (49%) of an off-white solid. 

Recrystallization from ethanol afforded the analytically 

l-[4-[3-[4<6.Fluoro.lH-indazoI-3-yl>l-piperazinyl]- pure l-[4-[3.[4KlH-!ndazol.3-yl)-l-piperidmyl]propox- 

propoxy]-3-methoxyphenyl]ethanone y]-3-methoxyphenyl]ethanone as a white soHd, 

A stirred mixture of 6-fluor<>-3-(l-piperazinyl)-lH- 65 m.p.=17r-173'' C 

indazole (2,3 g, 0.01 mol), K2CO3 (1-5 g), l-[4-(3-chloro- ANALYSIS 

propoxy)-3-methoxyphenyl]ethanone (2.8 g, 0,011 mol), Calculated for C24H29N3O3: 70.74% C 7.17% H 

several crystals of KI and dimethylformamide (60 ml) 10.31% N. Found: 70.52% C 7.27% H 10.42% N. 
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EXAMPLE 15 azol-3-yl)-I-piperidm3d]prop<ay]-3-m^rawhenyl]e- 
l-WH4<6^a«>-U-beoziso«zol-3-yl)-l- th^^^^hite crystalline solid. in.p. = lOSMOS" C 

piperidinyl]piopoxy].mcthoxyph«iyl]ethanone caloubted for C24H27FN2O4: 67.59% C 6.38% H 

A stirred mixture of 6-chloro-3-(4-pipendinyl)-l,2- 6.57% N. 
benzisoxazole (4.7 g. 0.02 mol), l-[4-(3-cMoropropoxy> Found: 67.50% C 6.47% H 6 53% N 
3-me(faoxyphenyl] ethanone (4.8 g, 0.02 mol), K2CO3 

(2.8 ), several crystals of KI and acetonitrile (120 mi) EXAMPLE 18 

was refluxed for 16 hours. The reaction was filtered and c tti. ^ 1 n r» v v_ « ^ 

thefjltratewasconcentratedtoyiddasoHdKrilmixtT »° fr-Flnoro-Hl- H^m^oxypl«noY^ 
TTie reddue was chromatographed on a Waters Prep Plper«imyl]-l.^ben2^«,za«.le fiimaiate 

500 utiliziiig »Uca columns and eluting wiA metiiylene A stirred miscture of 6-fIiioro-3.<4^peridiayl>-l,2- 
chloride/methanol (5%). Concentration of tiie desired benzisoxazole (2.45 s 11.1 mmoles), K^CDs (2.0 ), and 
fractions yielded 3a g of a bdge saHd, which upon jj 3-(2-methoxyphenoxy)propyl chloride (3.5 g, 17.4 
recrystallization from ethanol afforded 2.7 (31%) of moles) in acetonitrile (40 ml) was heated at 90* C. for 4 
l-[4-[3-^(6<hloro-1.2-beiiasoMz^^^ hr. the end of the reaction, the sdveiit was removed. 

SS'T^'SST'"'''^^"" " ' and.hesoBdsweredisso,vedintodichloromethane(S 
ANALYSIS ® solution was washed with water and brine. 

Calculated for C24H27aN204: 65.08% C 6.14% H MgSO*. The crude material from the 

6.32% N. solution was combined with 1.2 g of crude material 

Found: 65.35% C 6.22% H 6.28% N. prepared in the same fashion (using 0.5 g of starting 

material). The combined material was purified by flash 
25 chromatogn^hy on a silica gd column (49 g, eluted 
l-[4-[4-[4-(6-Chloro.l,2-benzisoxazol-3-yl>l- with 0.5% diethylamine: 1% methanol:98.5% cUchloro- 

piperidinyI]butoxy]-3-methoxyphenyllethanotte methane, 1 The factions containing the pure product 

were pooled and concentrated down to a light oil (3.68 

A stared mixture of 6-chloro-3-(4-piperidmyl)-l,2- ). This oil was treated with fumaiic add (1.14 g, 9.8 
benzisoxazole (4.7 g, 0.02 mol), l-[4-(4-bromobutoxy)- 30 nimoles) m ethanol (13 ml). The 6-fluoro-3-[l-[3-(2- 
3methoxyphenyl]ethanone (6.0 g, 0.02 mol), K2CO3 (2.8 methoxyphenoxy)propyl]-4-piperidmyl^l,2.be!msox. 
)and acetonitrile (120 ml) was refluxed for 16 hours. azole fumarate crystals obtained weighed 4.01 g (60%), 
The reaction was allowed to cool, filtered, and the =169'-170' C 

filtrate was concentrated to 9.9 g of a brown oil. The oil ANALYSTS 
was chromatographed on a Waters Prep 500 utilizmg 35 , , ^ ^ ^ ^ ^ 

siKca gel columns and duting with methylene chlori- Calculated for C22H25FN2O3.C4H4O4: 62.39% C 
de/methanol (5%). Concentration of the appropriate ^'^^ ^'^^ ^• 
fractions afforded 2.3 g of an off-white solid. The solid Found: 62.37% C 5.88% H 5,60% N. 
was dissolved in ethanol and fumaric acid (0.62 g, 1.1 uYAAyroi t? iq 

eq) was added. Upon concentration of the ethanol, a ^ j^aajvu-i^ ly 

crude, brown solid was collected, which was taken up l-[3-[3-[4-(6-Huoro-I,2-benzisoxazol-3-yl)-l- 
in refluxmg acetone. Upon cooling, a white solid crys- piperidinyl]propoxy]-4-methoxyphenyl]phenylmetfaa- 
tailized from solution yielding 2.2 g (19%) of l-[4-[4-[4- none 

(6-chIoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]butoxy]- * j ^ ^ ^ ^ 

3-methoxyphenyl]ethanone fumarate as a white soHd, ^ mixture of 6-fluoro-3^4-pipendmyl).l,2 

nLp.5=139*-14r C. benzisoxazole (2.01 g; 9.13 moles), K2CO3 (2.0 g), and 

ANALYSIS l-[3-{3-chloropropoxy)-4-methoxyphenyl]phenyhne- 

Calculated for C25H29CIN2O4: C4H4O4: 60.78% C ^one (3.93 g; 11.3 moles) and acetonitrile (50 ml) was 
5.80% H 4.89% N. heated at reflux for 4 hr. At the end of the reaction, the 

Found: 60.69% C 5.74% H 4.85% N. solvent was evaporated and the residue was partitioned 

EXAMPLE 17 between water (150 ml) and dichloromethane (400 ml). 

1 M ra rvi /c « , ^ 1. . , ,v . dichloromethane solution was washed with water 

l-[4-l3-[4-(5-Fluoro-l,2-be^ (^00 ml), dried over MgS04, then concen- 

pIpendmyl]propoxy^3.methoxyphenyl]ethaaone 33 trated to an oiL ite purification was done by fla^ 

A mixture of 5-fluoro-3-(4-piperidinyl)-l,2-benzisox- chromatography over a silica gel column (Si02, 40 g; 
azole (2.2 g, 0.01 mole), l-[4-(3-chloropropoxy)-3- duted with dichloromethane, 300 ml; 1% methanol iil 
methoxyphenyl]eth^ne(2>tg,0.01mo^^^^^^ dichloromethane. 850 ml). The material thus obtamed as 

SW^iT t ^ ^^^^^ <i«> .«^) ^ a colorless oil solidified on standing. Recrystallizati^ 

stirred and refluxed for 8 hours. The reaction was 60 ^w^«, a.+t,*«^i ^i<ft,«n 1 « m Ta ^''^''^^^^'^'^ 

poured mto water and the aqueous mixture was ex- ^^""^ ^^ffl gave l-[3-[3.[4<6-fluoro-l,2.ben. 

tracted with ethyl acetate. The ethyl acetate extract was z^soxazol- 3-yl)-l.pipendmyl]propoxy]-4-methoxy- 

washed 0)rine), dried (MgSO*), and concentrated to P^enyl]phenyhnethanone as white crystals. 3.07 g 

afford 4.0 g of a white solid. The solid was chromato- m.p. 140'-14r C. 

graphed on a Waters Prep 500 HPLC utilizing silica gel 65 ANALYSIS 

columns and dating with methylene chloride/methanol Calculated for C29H29FN2O4: 71.30% C 5.98% H 

(5%), Concentration of the ^propriate firactions af- 5.73% N. 

forded 2.0 g (47%) of l-[4-[3-[4-(5-fluoro-l,2-benzisox- Found: 71.09% C 5.98% H 5.73% N. 
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EXAMPLE 20 

l-[4-[4-[4-(lH-ittdazoI-3-yI)-l.piperidmyl]butoxy]-3- 
mcthoxyphenyljethanone 

A mixture of 3-(4-iMperidmyl>lH-indazole (3.2 g, ^ 
0.016 mol), l-[4-{4-brom6butoxy>3-mcthoxyphcnyl]e- 
thanone (5.0 g, 0,016 mol), K2OO3 (2.2 ) and acetonitrilc 
(100 ml) was stirred and refluxed for 6 hours. The reac- 
tion was poured into water and the resulting yellow 
soHd that formed was collected to afford 5.3 g of prod- 
uct. The compound was recry stallized from acetonitrile 
and then from ethyl acetate to yield 3.0 g (45%) of a 
sUghtly yeUow solid of l-[4-[4-[4-(lH-indazol-3-yl)-l- 
piperidinylJbutoxy]-3-methoxyphenyl]ethanone, .5 
m.p,=133M35*C 
ANALYSIS 

Calculated for C25H31N3O3: 71.23% C 7.41% H 
9.97% N. 

Found: 70.85% C 7.61% H 9.81% N. 20 
EXAMPLE 21 

l-[4-[2-[4-(6-Chloro-l^-ben2isoxazol-3-yl)-l- 
piperidinyl]ethoxy]-3-methoxyphenyI]cthanone 

A stirred mixture of 6-chloro-3-(4-piperidinyl)-l,2 25 
beozisoxazole (4.6 g, 0.019 mol), l-[4<2-chloroethoxy)- 
3-methoxyphettyI]ethanone (4.3 g, 0.019 mol), K2CO3 
(2.8 ), a few crystals of KI and acetonitrile (120 ml) was 
reiluxed for 16 hours. The reaction was filtered and tiie 
filtrate was concentrated to yield 8.0 g of yellow solid. 30 
The solid was chromatogn^hed on a Waters Prep 500 
LC (silica columns, eluttng with methylene chloride/- 
methanol, 5%). Ckmcentration of the appropriate frac- 
tions yielded 3.2 g of a light yellow solid, which upon 
recrystallization from etiiyl acetate afforded 2.3 g 
(28%) of l-[4-[2-[4-(6<hk>ro-l,2-bcnasoxazol.3-yl>l- 
piperidinyl]ethoxy]-3-methoxyphenyl]ethanone as a 
pde ydlow soHd, m.p.= 133'-I35' C. 
ANALYSIS 

Calculated for C23H25CIN2O4: 64.41% C 5.88% H ^ 
6.53% N. 

Found: 64.35% C 5.87% H 6.41% N. 

EXAMPLE 22 

3-(3-Bromopropoxy-4-mcthoxyphenyl)phenylmetha- 
none 

A solution of 3-hydroxy-4-methoxybetizophenone 
(4.6 g, 20 nmioles) in dimethylfonnamide (35 ml) was 
treated with sodium hydride (600 mg, 25 mmoles) at 0* 50 
C. for 20 minutes, then 1,3-dibromopropane (5 g, 24.7 
moles) was added in one portion. The mixture was 
heated at 90' C. for 1 hr, and then stirred at room tem- 
perature for 2 hr. At the end of the reaction, the mixture 
was poured into water (500 ml) and extracted with ethyl 55 
acetate (400 ml). The ethyl acetate solution was washed 
with water, brine and dried over anhydrous MgS04. 
The solvent was removed and the crude oil was purified 
by flash chromatography over a silica gel column (Si02, 
85 g; eluted with 3:1 hexane:dichloromethane, 1.6 1; 3:7 60 
hexaneidichloromethane, 1.4 1). The pure product thus 
obtained weighed 4.67 g, (66%) as an oil Recrystalliza- 
tion twice from isopropyl ether (500 ml) gave analyti- 
cally pure 3-(3-bromopropoxy-4-methoxyphenyl)- 
phenylmethanone (2.42 g), m,p.=8r-83' C. 65 
ANALYSIS 

Calculated for CnHnBrOj: 58.47% C 4.91% R 

Found: 58.63% C 4.82% H. 



EXAMPLE 23 

l-[3-[3-[4-(6-Fluoro-l,2-benzisoxazol-3-yI)-l- 
piperidinyl]propoxy]phenyl]ethanone fumarate 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2-benzisox- 
azole hydrochloride (4.53 m, 20.5 moles), K2CO3 (4.5 
m), l-[3-(3-chloropropoxy)phettyl]ethanone (6.4 g, 29 
moles) in acetonitrile (60 ml) was heated at reflux for 5 
hr. At the end of the reaction, the solvent was removed 
and the residue was extracted into dichloromethane 
(300 ml). The inorganic insolubles were filtered off. The 
dichloromethane solution was concentrated to a small 
volume (10 ml) and purified on a flash chromatographic 
column (SiC)2, 75 g, eluted with dichloromethane, 900 
ml; and 2% methanol in dichloromethane, 800 ml). The 
fractions containing the pure product were combined 
and concentrated to an oil (2.87 g, 35%). The oil was 
dissolved into ethanol and treated with a solution of 
fumaric acid (841 mg). Recrystallization (twice) from 
ethanol afforded 2.53 g of l-I3-[3-[4-(6-fluoro-l,2-ben- 
zisoxa2ol-3-yl)-l-piperidinyllpropoxy]phenyl]ethanone 
fumarate as white crystals, m.p.=172*-174' C. 
ANALYSIS 

Calculated for C22H25FN2O3.C4H4O4 63.27% C 
5.70% H 5,47% N. 
Found: 63.04% C 5.63% H 5.43% N. 

EXAMPLE 24 

l-[4-[3-[4-(6-Fluoro.l,2-ben2isoxazol-3-yl)-l- 
piperidinyl]propoxy]-2-methylphenyl]ethanone 

A stirred mixture of 6-fluoTo-3-(4-piperidinyl)-l,2 
benzisoxazole hydrochloride (5.5 g, 21.6 mmoles), 
K2CO3 (3,5 gm), l-[4-(3-bromopropoxy>2-methyl- 
phenyl]ethanone (4.83 g, 17.8 mmoles) in dimethylform- 
amide (25 ml) and acetonitrile (75 ml) was heated at 
120' C. for 5 hr. At the end of the reaction, the solvent 
was removed and the residue was extracted into dichlo- 
romethane (300 ml) and the solution was washed with 
water and brine. The organic solution was dried and 
evaporated to a crude oil. The purification was done by 
flash chromatography over a silica gel column (80 g, 
eluted with dichloromethane, 1 1; 1% methanol: dichlo- 
romethane, 1,2 1; 2% methanoltdichloromethane, 1.2 1), 
The purest fractions were combined and afforded 2.91 g 
of solid. Recrystallization from dichloromethane and 
ethanol gave l-[4-[3-[4-(6-fiuoro-l,2-benzisoxa2ol-3-yl)- 
l-piperidmyl]propoxy]-2methylphenyl]ethanone as off- 
white crystals: 142 g, m.p.=113'-114' C. 
ANALYSIS 

Calculated for C24H27FN2O3: 70.22% C 6.63% H 
6.82% N. 
Found: 70.13% C 6.63% H 6.77% N. 

EXAMPLE 25 

l-[2-[3-[4<6-Fluoro-l,2-benzisoxazol-3-yl)-l- 
piperidinyllpropoxy]-5-metfaylphenyI]ethanone 

A mixture of 6-fluoro-3-(4-piperidinyl>l,2-benzisox- 
azole hydrochloride (2.87 g, 1 1.23 moles), K2CO3 (2,5 ), 
l-[2-(3-bromopropoxy)-5-methylphenyl]ethanone (3.74 
g; 13.8 mmoles) in dimethylfonnamide (10 ml) and ace- 
tonitrile (50 ml) was heated at 9 5 * C for 6 hr. At the end 
of the reaction, the solvent was concentrated and the 
mixture was extracted into dichloromethane (300 ml). 
The organic solution was washed with water and brine, 
dried over MgS04, then concentrated down to a crude 
oil. The purification was done by flash chromatography 
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over a silica gel column (Si02, 60 g, duted with 1% Calculated for CnHi3ClN4: 55.82% C 5.54% H 

CHsOHrdichloromethane: 1,2 1; 3% CHaOHxii- 2167% R 

chloromethane: 600 ml). The material thus obtained was Found: 55.91% C 5.54% H 23.41% N, 
crystallized from a small volume of ether and hexane to 

provide 2.13 gm (46%) of off-white l-[2.[3.[4-(6-fluoro- 5 EXAMPLE 28 

l,2-ben2isoxazol-3-yl)-l-piperidinyl]propoxy]-5- i-{4-[3-[4<6-Huoro-lH-mdazoI-3-yl).l-piperidinyl]- 

methyiphenyljefhanone, m.p.:=92*-93" C. propoxy]-3-methoxyphenyl]ethanone 
ANALYSIS 

EXAMPLE 26 hours. The reaction was poured into water and the 

N.[3.[3.[4K6-Fluoro-U-benzisoxazoI-3.yl>l- ^Sj^t'^SoJ^^ 
pipeiid4ylteopoxy]-4.methoxyphenyllacet^^ 15 wascoUectedtoafford 5,5gofthed^pr^^^ 

jfjF j'j ^cuiWAjft/iiciiyij<iL.cumiiuc compound was rccrystalhzed from dimcthylfonnamide 

nemmimarate (twice) to afford 3.0 g (44%) of H4-[3-[4-(6-fiuQro-lH- 

A mixture of 6-fluoro-3-(4-piperidinyl>l^-benzisox- indazol-3-yl)-l-piperidinyl] propoxy]-3-methoxy- 

azole hydrochloride (3.94 g, 15.4 moles), K2CO3 (3.67 g, phenyljethanone as a white solid, m.p. =2Q2"-204'' C 
26.6 mmole), N-[3-(3-bromopropoxy>4-methoxy- 20 ANALYSIS 

phenyl]acetamide (5.56 g, 18.6 mmoles) in dimethyl- Calculated for C24H28FN3O3! 67.75% C 6.63% H 

formamide (75 ml) and acetonitrile (100 ml) was heated 9.88% N. 

at 100" C for 3 hr. At the end of the reaction, the sol- Found: 67.59% C 6.61% H 9.96% N. 

vent was concentrated and the mixture was extracted t3ya ajtpt t3 00 

into dichloromethane (500 ml). The organic solution 25 EXAMPLE 29 

was washed with water (500 ml) and brine (400 ml), l-[4-[3-[4-(6-Fluoro-i,2-benasoxazol-3-yl)-l- 

dried, then concentrated to a crude oil The purification piperidinyl]propoxy]-3-methylphenyI]ethanone 

was effected by flash chromatography over a silica gel hemifumarate 

column (Si02, 65 g, elated wi& 1% CHsOttdi- a stirred mixture of 6-fluoro-3-{4-piperidinyl>l,2. 
cmorometiiane, 1,2 1; and 3% CftOadicMorom^^ 30 benzisoxazole hydrochloride (3.0 gf 1L7 iaol^l 

thajie,5Wml).Thema^ K2CO3 (3.0 g), and I.[4<3.bromopropoxy)-3-methyi. 

g (34.3%) as an oiL This material was dissolved m etha- phenyljethanone (3.19 g) in dimethylformamide (20 ml) 

nol and treated wth a solution of fumaric add (661 mg) ^ acetonitrile (50 ml) was heated at 95" C for 4 hr. At 

in ethanoL pe N-[H344<6-fluo^^ benzisoxazol-3- the end of the reaction, the solvent was concentrated 

yl)-l-pipendmyl]propoxyHmethoxyphenyl]acetamide 35 down to about 30 ml, then partitioned betwe«i water 

hemifumarate was obteined^as off-white crystals w^gh- (200 ml) and dichloromethane (300 ml). The dichloro- 

*^^2.17 & m.p. — 205''-206'' C. methane solution was separated and washed with water 

ANALYSIS ^ „ ^ ^ ^ ^ „ _ ^ over MgS04. The crude product 

Calculated for C24H28FN3O4.O.5 C4H4O4: 62.50% C from the evaporated solution was purified by flash 

6.05% H 8.41% N. 40 chromatography over a siUca gel column (Si02, 60 g, 

Found: 62.30% C 6.05% H 8.32% N. duted with 1% mctiianol m dichlorometiiane, 600 ml; 

EXAMPLE 27 methanol in dichloromethane, 600 ml). The material 

^ ^ . , obtained was a light ydlow oil, weigfht: 2.07 g 

6-Chloro-3-(l.pq)eraanyl]-lH-indazole (43%). This oil was dissolved in cthanol and treated 

To a stirred suspension of 4-(6-chloro-l-phenylsulfo- ^ with a solution of fumaric acid (585 mg) in ethanoL The 

nyl-lH-!ndazol-3-yl>l-piperaziaecarbonitrile (192.5 g, H4-[3-[4<6-fluoro-l,2-ben2isoxazol-3-yl).l- 

0.479 md) in dry tetrahydrofuran (3.5 1) under N2 was piperidinyl]propoxy]-3-methylphenyl]ethanone 

added, dropwise, LiAlH4(958 ml of a l.OM sohition of hemifumarate crystals formed on coolmg at 0' C. This 

lithium alummum hydride in tetrahydrofuran; 0.958 53 was collected and weighed 1.5 g, m.p.=185'-187' C 

mol). After complete addition, the reaction was heated ANALYSIS 

to reflux and stirred under N2 for 4 hours. The reaction Calculated for C24H27FN2O3.O.5 C4H4O4: 66.65% C 

was cooled to 4* in an ice-salt bath and the excess Uth- 6.24% H 5.98% N, 

ium alummum hydride was destroyed by the careful. Found: 66.69% C 6.23% H 5.95% N. 

dropwise addition of H2O. The mixture was stirred 55 EXAMPLE 30 

vigorously for an additional 30 minutes and was then 

filtered through a coarse smtered glass funnel. The filter l-[4-[3-[4-(6-Huoro-l,24)enzisoxazol-3-yl>l- 

cake was washed well with tetrahydrofuran (3 X 500 ml) piperidinyl]propoxy]phenyI]ethanone 

and thai with methanol (2x500 ml) and the filtrate was A mixture of 6-fluoro-3-(4-piperidmyl)-l,2-benasox- 

concentrated to yield 151.0 g of a beige gum. Tritura- 60 azole (3.27 g, 14.8 mmoles). K2C03(3 g), l-[4-(3-bromo- 

tion with diethyl ether afforded a solid, which was pToi)oxy)phenyl]ethanone (4.5 g, 17.5 mmoles) in aceto- 

collected and dried to give 75.0 g (66%) of the deared nitrile (60 ml) was heated at reflux for 4 hr. The solvent 

indazole. A 4.0 g sample was recrystaHized from tolu- was removed. The readue was dissolved in dichloro- 

ene to yield 3.2 g, which was recrystallized agam from methane (300 ml) and washed with water and brine, 

toluene (utilizing decolorizing carbon) to provide 2.1 g 65 then dried over MgS04. The crude product fixmi the 

(35%) of a bdge;, 6-chloro-3-(l-piperazmyl)-lH- evaporated solution was purified by flash chromatogra- 

indazole solid, m.p. = 135'-137" C. phy (Si02, 60 g duted with 1% methanol in dichloro- 

ANALYSIS methane, 1 liter). The purest fractions were combined 
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and gave 2.8 g, 48% , of l-[4-[3-[4-(6-fluoro-l,2-ben- the end of the reaction, the solvent was removed on a 

zisoxazol-3-yl>i-pipcridinyl]propoxy)phenyl]ethanone, rotary evaporator. The organic material was extracted 

m.p. = i 1 1 12* C. ijito (Hchloromethane (250 ml) and the inorganics were 

ANALYSIS ^ ^„ ^ , ^ filtered off. The dichloromethane solution was concen- 

CJcidated for C23H25FN2O3: 69.68% C 6.36% H 5 trated to a crude ofl. The purification was done by flash 

7.07% N. ^ ^ -o/)^ XT T n^«f VT chromatography over a silica gel column (Si02, 55 gm; 

Found: 69.80% C 6.38% H 7.07% N. ^j^^ dichloromethane, 600 ml; 1% methanol b 

EXAMPLE 31 dichloromethane, 600 nd). The material thus obtained 

H4-[3-W6<3doro-lH-indazol-3-ylH-piper^^^ 10 ^^^If?^ 

Spoxy]-3-methoxyphenyl]etiiiL^ ane. R^rysfalh^^ 

V 3^ 3v s 1 ^ j^g^j 4-I3*[4^6-fluoro-l,2-benzisoxazol-3-yl>l- 

A mixture of 6-chloro-3-(l-piperazinyl)-IH-indazole piperidinyl]propoxy].3-methoxybenzonitrile as white 

(3.4 g. 0.014 mol), K2CO3 (2.5 g, 0.018 mol), l-[4-(3- ciyTtals, mp. Jw7'-108' C 

chloropropoxy)-3-methoxyphenyl}ethanone (3,8 g, ANALYSIS 

0. 016 mol), KI (200 mg), and acetonitrile (125 ml) was ^5 Calculated for C23H24FN3O3; 67 47% C 5 91% H 
stirredatrefluxunderN2for30hours.Afterstandingat io^%N ^^"^^^^^^^ '^^•^^^'^ ^ ^"^^^^ " 
room temperature for 40 hours, the reaction was filtered -cr^.r^A, 4^-7 'x-yor n < one/ xx 1 n -iAor xr 

and the filter cake was washed weU with acetonitrile. ^ ^'^^^ ^ ^^'^^^^ ^• 

The filtrate was concentrated to an oily soHd, which EXAMPLE 34 

was partitioned between water and ethyl acetate. The 20 , ,^ ^ - . , ,x , 

ethyl acetate extract was washed with water, dried with l44.[4.[4<6-Ruoro-lH.mdazol-3-yl)-l-p^ 

MgS04, and concentrated to yield 6.9 g of a dark oil, butoxy].3-methoxyphenyl]ethanone 

which solidified after 2 days under vacuum. The prod- A stirred mixture of 6-fluoro-3-(4-piperidinyl)-lH- 

uct was purified by preparative HFLC (Waters Associ- indazole (1.9 g, 0.0086 mol), l-[4.(4-bromobutoxy)-3- 

ates Prep LC/system 500 utilizing 2 siHca gel columns 25 methoxyphenyllethanone (2.6 g, 0.0086 mol), K2CO3 

and 6% methanol/methylene chloride as eluent) to (1,2 g), and acetonitrile (75 ml) was refluxed for 6 hr. 

yield 4.2 g. The material was recrystallized from etha- The reaction was poured into water and a white soHd 

nol to jdeW 3,4 g of glistemng; b«ge, l-[4.[3-[4-(6- getded from solutioa This was collected, dried and 

cMoK>.lH-mdarol-3-yl)-l-piper^yl]propox^^^^^^ ^^^^^ 3^2 g of product The product was recrystal- 

T^'fv^T^^^ """^^ m.p.= 132 -134 C. 30 ^ ^^^j ^ ^^^^ ^ ^^^^^ l-[4.[4-[4.(6. 

ANALYMS ^^,*T/,. ^1^^ « fluoro-lH-indazol-3-yI)-l-piperidinyl]butoxy]-3- 

uSSS .^2.37% C 6.14% H ^ethoxyphenyljethaiicme TgH^ wMte flakes, 

Foi^d: 62.49% C 6.16% H 1X60% N. ^m!ySIS ^ 

EXAMPLE 32 Calculated for C25H30FN3O3: 68.32% C 6.88% H 

1. [4-[4-[4-(l,2-Benzisothia2ol-3-yl>l-piperazinyl]butox- ^'^^^ ^' ^ ^ « ^ 

y>3.methoxyphenyi]ethii^ Fomid: 68.00% C 6.93% H 9,51% N. 

A mixture of 3-(l-pipcrarinyl)-l,2-benzisothiazole ^ EXAMPLE 35 
(4.0 g, 0.0182 mol), l-[4K4-bromobutoxy>3-methoxy- l-[4-[3-[4<l.Benzoyl-6-fiuoro-lH.indazoI-3-yl)-l- 
K n^J^^^S^'^.i^^ g 0.0200 mol), K2OO3 (3.0 g, piperazmyl]propoxy].3-methoxyphcnyl]ethattone 
0.0218 mol), KI (200 mg), and acetonitrile (125 ml) was %esquifumarate 
stirred at reflux under N2 for 5 hours. Most of the sol- 
vent was removed in vacuo and the resultant gummy ^ mixture of l-[4-[3-[4-(6-fluoro-lH-indazol-3-yl)-l- 
lesidue was partitioned between ethyl acetate and- P^raanyl]propoxy]-3-methoxyphenyl]ethanone (3.2 
water. The organic extract was washed with water, S* 0.0075 mol) and benzoyl chloride (15 ml) was heated 
dried with MgS04, and concentrated to yield 7.8 g. <^ ^ steam bath for 15 min. The reaction was allowed to 
Purification by preparative HPLC (Waters Associates and ether was added. The insoluble off-white com- 
Prep LC/System 500, utilizing 2 silica gel columns and ^ pound was harvested to yield 4.4 g of the product as a 
4% methanol-methylene chloride as eluent) afforded hydrochloride salt. The salt was converted to free base 
6.5 g of a damp, off-white solid. The product was re- with aqueous ammonium hydroxide, and after extrac- 
crystalHzed twice firom toluene to provide 3.1 g (39%) tive workup with methylene chloride, 3.0 g of the firee 
of l-[4-[4-[4-(l,2-benzisothiazol-3-yl)-l-pipera3dnyl]- base was isolated as a white solid, TTie free base was 
butoxy]-3-metiioxyphenyl]ethanone as a white solid, dissolved in ethyl acetate and fumaric add (0.72 g, 1.1 
m.p, — 1 14*-1 16* C. eq) was added and the mixtore heated on the steam bath 
ANALYSIS for 15 min. After standing at ambient temperature for 4 

Calculated for C24H29N3O3S: 65.58% C 6.65% H days, 2.0 g of an off-white fumarate salt was collected, 

9.56% N. while concentration of the filtrate afforded an addi- 

Found: 65.74% C 6.66% H 9.54% N. ^ tional 1.0 g of the salt. Recrystallization, first from ethyl 

EXAMPLE 33 acetate, and then firom ethanol yielded 1.4 g (26%) of 

Ar^TA.^r-^ , ^ ^ . , , ,v . . ... „ l-[4-[3-[4-(l-benzoyl-6-fluoro-lH-indazol-3-yl)-l- 

4.[3.[4.(^muoro-l,24)enzisoxazoW^^^ piperazinyl]propoxy].3-metiioxyphenyl]ethanone ses- 

propoxy]-3-methoxybenzomtnle quifumarate, m.p.= 138"-140* C. 

A mixture of 6-fluoro-3-(4-piperidinyI)-l,2-benzisox- 65 ANALYSIS 

azole (3.0 g, 13.6 mmoles), K2CO3 (2.8 ^, 4-(3.bromo- Calculated for C30H31FN4O4.I.5C4H4O4: 61.35% C 

propoxy)-3-methoxybenzomtrile (4.0 gm,, 14.8 mmoles) 5,29% H 7.95% N. 

in acetonitrile (70 ml) was heated at reflux for 3 hr. At Found: 61.68% C 5.31% H 8.25% N. 
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E5CAMPLE 36 tefixtx for 3 hr. At the end of the reaction, the solvent 

was evaporated and the residue was extracted into di- 

l-[4-[4-[4-(6-Chloro-lH-indazol-3-yl)-l-piperazinyl]- chioromethane (150 ml). The insolubles were filtered 

butoxyl-3-methoxyphenyl]ethanone off. The dichioromethane solution was concentrated 

A mixture of 6-chloro-I3-(i-pipera2inyl)]-lH- ^ *° ^ purification was done by flash 

indazole (4,0 g, 0.017 mol), K2CO3 (2.8 g, 0.020 mol). chiomatogrqjhy on a silica gel column (Si02, 47 g; 

l-[4^4.bromobutoxy>3-methoxyphenyl]ethattone (5.7 eluted with dichioromethane, 300 ml; 1% methanol in 

g, 0.019 mol). KI (100 mg) and acetonitrile (125 ml) was dichlorometiiane, 600 ml). The material thus purified as 

stirred at r^ux under nitrogen for 18 hrs. The cooled ^ colorless oil, solidified on standing. Recrystallization 

reaction was poured into water and the resultant off- 1° ethanol gave l-[3,5-dibromo-4-[3-[4-(6-fluoro-l,2- 

wMte solid was collected by filtration and dried to yield benzisoxa2ol-3-yl>l-piperidinyl]propoxy]phenyl]etha- 

7.0 g. The compound was recrystallized twice from iione as white crystals (2.93 g, 57%), m,p.= l02 -103* 

toluene to yield 6.2 g. Further purification by prepara- C 

tive HPLC (Waters Associates Prep LC/System 500. ANALYSIS 

utilizmg 5% methanol/methylene chloride as eiuent 1^ Calculated for C23H23Br2FN203: 49.84% C 4.18% H 

and 2 silica gel columns) afforded 5.3 g of glistenmg. 5.05% N. 

beige crystals, which were recrystallized four times Found: 49.91% C 4.11% H 4.98% N. 
from toluene to yield 3.1 g of a white solid. Analytically 

pure material was obtained by a subsequent recrystalli- BXAMPLE 39 
zation from dimethylformamide to afford 2.5 g (32%) of 20 l.[4-[2-[4-(l,2-BenzisothiazoI-3-yl)-l-piperazinyl]ethox- 

l-[4-[4-[4-(6-chloro-lH-indazol-3-yl)-l-pipera2anyl]- y]-3-methoxyphenyl]etiianone 

butoxy]-3-methoxyphenyl]ethanone as an off-white a -a /1 ; • i\ 1 • i 

nowrf^r mn-lfiq* \QV r ^ mixture Of 3-(l-piperazmyl)-l,2-benzisothiazole 

Sj^ATYSIS ~ ~ ^^'^ ^' ^-^^^^ H4-(2Kjhloroethoxy)-3.metiioxy- 

for 0,1^^ c H « sasafs^cSss^ 

i=™L.:k«H.C6.57*Hl««6N. t^Z^m"^1S^.^ 

EXAMPLE 37 K2CO3 (1.0 g, 0.0072 mol) and alkylating agent {0.4 g, 

l-[4-[344<l,2-Beiizisodiiazol-3-yl).l.piperazmyl]. » °'f») ^ ^ ^« '^f*" 

pioUyH-i^oxyphenylletlJooe h^ifinJ^e ^« 7^ 

^ ^ JFJj V cooled to ambient tenq)erature and filtered. 

A mixture of 3-(l-piperazinyl>l,2-benzisothiazole The filter cake was washed with acetonitrile and the 
(4.0 g, 0.0182 mol), K2CO3 (3.0 g, 0.0218 mol), KI (200 filtrate was concentrated to afford a dark otL The ofl 
mg), l-[4-(3-cfaloropropoxy>.3-methoxyphenyl]etim- 35 was extracted with methylene chloride, and the organic 
none (5.3 g, 0.0200 mol), and acetonitrile (125 ml) was extract was washed with water, dried with MgS04 and 
stirred at reflux under N2 for 26 hours. The cooled concentrated to yield 9.2 g of an oil. Purification by 
reaction was filtered and the filter cake was washed preparative HPLC (Waters Associates Prep LC/Sys- 
well with acetonitiile. The filtrate was concentrated to tem 500 utilizmg 2 silica gel columns and 3% me- 
afford 10.7 g of an oily residue;, which was extracted ^ thanol/metiiyiene chloride as eiuent) provided 3.8 g of 
with ethyl acetate. The ethyl acetate extract was a soft, bdge gum, which readily solidified. The corn- 
washed with water, dried with MgS04 and concen- pound was recrystallized twice from ethanol to give 2.1 
trated to yield 8.0 g of a dark oil. The oO was purified by g (28%) of H4-[2-[4-(l,2-benzisotiiiazol-3-yl)-l- 
preparative HPLC (Waters Associates Prep LC/Sys- piperazinyl]ethoxy]-3-methoxyphenyr[ethanonc as a 
tem 500, utilizing 2 silica gel columns and 3% me- beige solid, m.p.=98'-100' C 
thanol/methylene chloride as eiuent). Concentration of ANALYSIS 

appropriate fractions provided 4.6 gofa red oil, which Calculated for C22H25N3O3S: 64.21% C 6.12% H 

solidified upon standing. A 3.4 g sample was taken up in 10.21% N. 

ethyl acetate (100 mQ and fumaric acid (0.95 g) was Found: 64,05% C 6.09% H 10*-12% N. 
added. The mixture was stirred at a mild reflux for 1 

hour and then at ambient for 1.5 hrs. The resultant beige EXAMPLE 40 

solid was collected by filtration and dried to yield 4.0 g. 6-Huoro-3-[1^3-phenoxypropyl)-4-piperidinyl]-l,2- 

The product was recrystallized twice from ethanol to bennsoxazole 

provide 2.7 g (27%) of HH3-Mi;i-i^^i-3- ^ „^ of frfluoro-3<4-piperidinyl>l^benzi««- 

ANALYSIS (100 mg),3-clilQroproiKayfaenzene (3.4 g, 0.0200 mol), 

Calculated for C23H27N3O3S.O.5 C4H4O4: 62.09% C Si****^* was stirred at reflia under nitrogoi for 
6 069' H 8 699" N 3*^*""' '-^"4. o^-w /f 30 hours. The reaction was poured into water and the 

■ Found: 6i01% C 6.06% H 8.68% N. T ^"^^ "f^' "^^ 

60 ethyl acetate extract was washed with brine, dned with 

EXAMPLE 38 MgS04 and concentrated to aflbrd 6.2 g of a damp, 
l-[3,5-Dibromo^l3-[4-(6-ftooro-1.2*enzisoxazol-3.yD. 

l-piperidinyl]propQxy]phenyl]etlianone ypropyl)^ipJdinyl]-l ,2-benzisoxazole as a light 
A stirred mixture of 6-fluorO'3-(4-piperidinyO-l,2- 65 beige solid, m.p.=78°-80* C. 

benzisoxazole (2.0 g, 9.0 mmoles), K2CO3 (1.3 ), and ANALYSIS 

l-[4-(3-bromopropoxy)-3,5-dibromophettyl]ethanone Calculated for C21H23FN2O2: 71.17% C 6.54% H 

(2.65 g, 9.0 mmoles) and acetonitrile (50 ml) was heated 7.90% N. 
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Found: 71.00% C 6.52% H 7.81% N. dichloromethane, 500 ml; 1% methanolidichlorome- 

EXAMPLE 41 thancj 1.1 1). The purest fractions were combined to 

give a colorless oil which solidified to an off-white solid 

l-[4-[2-[4-(6-Chloro-lH-indazoI-3-yl>l-piperazinylIe- {2.4 g), Recrystallization from ethanoi (100 ml) yielded 

thoxyJ-S-methoxyphenyllethanone 5 l-[4-[3-[4-(6.fluoro-l,2.benzoisoxa2ol-3-yl]-l- 

A mixture of 6-chloro-[3-{l-piperaziflyl)]-lH- piperidinyl]propoxy]-3-methykQercaptophenyl]etha- 

indazole(2.1g.0.0089mol).K2CO3(1.5g, 0.0107 mol), ^one as ofp-white needle crystals, 2.15 g, 

KI (100 mgX l-[4<2-chloioethoxy)-3-methoxyphenyl]e- m.p. = 150'-152* C. 

thanone (2.2 g, 0.0098 mol) and acetonitrile (70 ml) was ANALYSIS 

stiired at reflux for 48 hours under N2. The cooled Calculated for C24H27FN2O3S: 65.14% C 6.15% H 

reaction was poured into water and the aqueous mixture 6.33% N. 

was extracted with ethyl acetate. The organic extract Found: 65.09% C 6,10% H 6,25% R 
was washed with water, dried with MgSOi and concen- 

trated to yield 6.0 g of a light yellow oil. The oil was EXAMFLE44 

purified by preparative HPLC (Waters Associates prep l-I4-(3-Bromopropoxy>.3-bromophenyl]ethanone 

LC/Systrai 500, employing 2 ^ca gd cotamns and ^ ^ „^ 3*romcMWiydro^acetophe. 

5.5% methanol/methylene chlonde as eluent). Concen- - * , v «- ai--^ /j % j i 

tiation of later fracti(L provided 1.6 g of an off-white ^ ^ ^' n ^T^^' ^'^/ V^ ' 

soKd.Tluswascombinedwithanadditionalsample(3.4 ^^{^^TT^%^'L^ T 

g total) and two consecutive recrystallizationi fh>m 20 hi^ted atrefluxfor 2hr. Attheendof therea^^^ 

ethanoi yielded 2.1 g (23%) of H4.[2-[4K6<hIoro-lH. "flf^ 

indazoW-yO-I-pipeizinyl] ethoxy].3-methoxyphenyl- ^^orometii^e (400 ml) and filtered The diddoro- 

lethanone an off-^I^te soUd, m.p.=154--156- C. methsme solution was concentrated to an oil. The oil 

ANALYSIS added to isopropyl ether and stirred to cause crys- 

Calculated for C22H25CIN4O3: 61.61% C 5,88% H 25 telKzation (4.1 g; 58%). The «>Hd was lec^teUized 

13 06% N isopropyl ether to give 3.5 g of l-[4-(3-bromo- 

ipound: 61.66% C 5,87% H 13.06% N, propoxy>3-bromophenyl]ethanone as glistening crys- 
tals, m.p.=:83*-84* C. 

EXAMPLE 42 ANALYSIS 

l-[4-[3-[4<6-Fluoro-U-benzisoxazol-3.yl)-l- 30 Calculated for CiiHi2Br202: 39,31% C 3,60% H. 

piperidinyl]propoxy]-3-methoxyhenyl]-2.2,2.trifluoroe- Fojmd: 39,80% C 3.55% H. 

EXAMPLE 45 

A mixture of 6-fluoro-3-<4-piperidinyl>l,2-benMsox. l.[4-(3-Bromopropoxy>3,5-dibromophenyl]ethanone 
azole (1.5 g, 0.0067 mol), l-[4-{3-chloropropoxy)-3- 

mcthoxyphenyl]-2,2,2-trifluoroethanone (2.0 g, 0,0067 ^ stured mixture of 3,5-dibromo-4-hydrox- 

mol), K2CO3 (0.88 ), KI (0.1 ) and acetonitrile (50 ml) yacetophenone (3.0 g, 10,1 mmole), K2CO3 (2.8 g, 20.3 

was stirred and refluxed for 16 h. After cooling, the mmoles), 1,3-dihromopropane (4.0 g, 19.8 moles) m 

reaction was poured into water and the aqueous mixture acetonitrile (100 ml) was heated at reflux for 5 hr. The 

extracted with ethyl acetate. The extract was washed ^ solvent was removed. The crude product was extracted 

(H2O), dried (MgS04), and the solvent was concen- dichloromethane (150 ml) and the insoluble inor- 

trated to an oil, which upon evacuation at high vacuum ganics were fDltered off. The solution was concentrated 

afforded 3.2 g of a waxy solid. The solid was chromato- ^ dryness again. Purification was carried out by fiash 

graphed on a Waters preparative LC (alica columns, chromatography on silica gel (45 g, Si02; eluted with 

eluting with 3% methanol-dichloromethane), Concen- .5 hexane:dichloromethane). The material thus ob- 

tration of the appropriate firactions gave 1.8 g (56%) of tained (2,8 g) was recrystailized twice from isopropyl 

l_|;4_[3^4^fr.fluoro-l,2-benrisoxazol-3-yl)-l- ether to give analytically pure l-[4-(3-bromopropoxy)- 

piperidinyl]propoxy]-3-methoxyphenyl]-2,2,2-trifluoro- 3,5-dibromophenyl]ethanone, m,p,=87"-88* C. 

ethanone soHd, m.p.=94*-96" C. ANALYSIS 

ANALYSIS „ Calculated for diHiiBrsOa: 31.84% C 2.67% H. 

Calculated for C24H24F4N2O4: 60,00% C 5.03% H Found: 31.97% C 2,63% H, 

5.83% N, 15YAA/rPT T7 dA 

Found: 60.01% C 5.06% H 5,68% N. iiAAiviri.ti « 

I-[4-[4-[4-(l,2-Benzisothiazol-3-yI)-l-piperidinyi]butox- 

^'^^^^^^^ ^3 y]-3-methoxyphenyl]ethanone 

l-[4-[3.[4-(^Huoro-l,2-benzisoxazol-3-yI]-l- ^ stirred mixture of 3-(4-pipcridinyl)-l,2-benziso- 

pipendmyl]propoxyj-3-methyhnercaptophenyl]etha- thiazole (2.6 g, 0.0119 mol), l-[4<4-bromobutoxy>3- 

^^^^ methoxyphenyl]ethanone (3.9 g, 0.0131 mol), K2CO3 

A stirred mixture of 6-fluoro-3-(4-piperidinyl>l,2- (2.0 g, 0.0143 mol), KI (200 mg) and acetonitrile (125 

benzisoxazole (1.88 g, 8,5 mmoles), X2CO3 (L8 g) and 60 ml) was stirred at reflux under nitrogen for 18 hours, 

l-[4-(3-bromopropoxy)-3-methylmercaptophenyl]etha- The reaction was cooled to ambient temperature and 

none (2.3 g, 7.6 mmole) in acetonitrile (100 ml) was filtered. The filter cake was washed well with fresh 

heated at reflux for 4 hr. At the end of the reaction, the acetonitrile and the filtrate was concentrated to yield a 

solvent was concentrated, then diluted with dichloro- wet, brown solid. The residue was diluted with water 

methane (250 ml). The insolubles were filtered off. The 65 and the aqueous suspension was extracted with methy- 

dichloromethane solution was concentrated to dryness lene chloride. The organic extract was washed with 

as an oil. Purification was effected by flash chromatog- water, dried with MgS04and concentrated to afford 6.5 

raphy on a siHca gel column (Si02, 54 g, duted with g of a dark oil. The oil was purified by preparative 
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HPLC (Waters Associates prep LC/System 500, utiliz- piperidiiiyl]propoxy]-3-bromophenyl]ethanone as light 
ing 2 silica gd columns and 5% methanol/methylene yellow crystals (3.0 ), m-p.^lXe^-llS" C 
chloride) to give 4.5 g of a bdge solid. A 3.1 g (0.0071 ANALYSIS 

mol) sample was taken up in absolute cthanol (80 ml) Calculated for C23H24BrFN203: 58.12% C 5.09% H 
and oxalic add (0.67 g, 0.0074 mol) was added. The 5 S.89% N. 

solution was refluxed mildly on a steam bath for 45 Found: 57,64% C 5.35% H 5.55% N. 
minutes and was then stirred at ambient temperature for 

1 hour. The resultant suqjension was diluted with anhy- EXAMPLE 49 

drous ether (150 ml) and stirred for 5 minutes. The solid 3-Il-[3-I4-(l-Ethoxyethyl>2-methoxyphenoxylpropyl3- 
was collected and dried to afiford 3. Ig of a light, beige lo 4-piperidinyl]-6-fluoro-l,2-benzisoxazoIe hydrochloride 
solid. The salt was recrystallized from edianol to yield 

18 g. The compound was converted back to the free '^^ » mixture of 4-[3-[4-(6-fluoro-l,2.benzisoxazol-3- 
base with 50% NaOH to give 2.4 g, whidi was immedi- yl)-l-piperidmyl]propoxy]-3-methoxy-a-methylben- 
atdy recrystallized from ethanol to provide 1.5 g (29%) zenemethanol (3.8 g, 0.089 mol) m pyridme (25 ml) was 
of H4-[4-[4-(l>benzisotozol-3-yl)-i-piperidiayl]- 15 added acetic anhydride (5 ml). The mixti^e was 
butoxy]-3-methoxyphenyl]ethanone as a beige powder, warmed briefly on the steam bath to effect solution, and 
jQ p _73»_80» ^ then the reaction was allowed to stand at ambient tem- 

ANALYSIS perature for 16 hours. Most of the pyridine was evapo- 

Calculated for C25H30N2O3S: 68.46% C 6.91% H rated under reduced pressure and the resultant oil was 
6.39% N. 20 <^ttted with water. The aqueous solution was made 

Found: 68.34% C 6.85% H 6.33% N. basic with dilute NaOH, and subsequently extracted 

with ethyl acetate. The organic extract was washed 
(water), dried QAgSO^, and the solvent concentrated 
EXAMPLE 47 to give 3.7 g of the Oacetyl derivative as a colorless oil. 

l-r4.[3-[4-(6-Huoro-l,2-.benzisoxazol-3-yl)-l- 25 The compound was dissolved m diethyl ether and ethe- 
piperidinylJpropoxy]-3-methoxyphenyl]phenyhnetha- ?.a was added to precipitate a gum-like hydro- 

irr J ir ^ ^^^^ ^ jir cMonde Salt, which upon treatment With refiuxmg ethyl 

• • J- iM n u ' acetate afforded 3.4 g of a crystalline salt, m.p. 

A mixture of 6-fluoro-3-(4-pipendmyl)-l,2-benzisox- us'-US" c. Attempting to recrystallize the salt from 

azole (2,2 g, 10 mmoles), K2CO3 (2.3 g) and l-[4-(3- 30 ethanohdiethyl ether resulted in displaccmwit of the 

^'^'^'^T^^^^T?*^*''^^?^?^?^^^^ . acetatetoaffordtheethylether.Thesaltofthisproduct 

(3.47 g, 10 mmoles) in acetomtriie (100 ml) was h^ted (2.8 g) was recrystallized from ethanoidiethyl ether to 
at reflux for 3 hours. At the end of reaction, the a^tom- ^.1 g (48%) of 3-[l.[3-[4<I.ethoxyethyl>2- 

tnle was concentrated 2^ the murture was extracted niethoxyph^oxy]propyl]4-piperidinyl]-6-fluoro.l,2- 

mto dichloromethane (200 ml). The msolubles were 35 benziso^lehyMoride,S.p.:=l^^ 

filtered off and the solvent was evaporated to an oil. ANALYSIS 

Purification was carried out by flash chromatography f«r r^^w^,mi.n- wr*i. « -^a^^ n qs<«. 

over a siHca gel column (SiOj, 50 g; eluted with dicWo- ^ C26H33FN204Jia: 63 . 34% C 6.95% 

romethane, 600 ml; 1% metfaanohdichloromethane, 600 ' * * _ - „ ^ 

mt 2% mrthanoT98% dicMoromeflme. 600 ml). The ^ ^'^^ ^^'^o ^ « 5-^3% N. 

fractions containing the pure product were combined EXAMPLE 50 

and concentrated to give 4.24 g (87%) of an off-white , ^ ^ ^i. t^ o t. i 

soUd. Recrystallization from ethanol (75 ml) gave 3.9 g W;A<»toxyettyl).2.me&M^^ 

of l-[4-[H4-(6-Ouotp-l^-beimosox8a)l-3.yl>l. propyll-4.i«pcndmy«^fliioro-1.2-benzisoxazole 

piperidinyl]propoxy]-3-methoxyphenyl]phenylmetha- lumarate 

none as off-white crystals, m.p.= 128*-130* C. A mixture of 4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)- 

ANALYSIS l-pq)eridmyl]-3-methoxy-a-methylbenzenemethanol 

Calculated for C29H29FN2O4: 71.30% C 5.98% H (4.8 g, 0.011 mol) in pyridine (45 ml) was wanned 

5.73% N. briefly to effect solution and then acetic anhydride (6.3 

Found: 71.31% C 5.99% H 5.75% N. 59 ml) was added. The reaction stood at ambient tempera- 

EXAMPLE 48 hours, was concentrated in vacuo, and the 

colorless oil that remained was dissolved in water. The 

l-[4-[3-[4-(6-Flttoro-l,24)en2aosoxazol-3-yl)-l- aqueous solution was made basic with saturated K2CX)3 

piperidinyl]propoxy]-3-bromophenyl]ethanone solution, and the mixture was extracted with diethyl 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2-benzisox- 55 ether. The extract was washed (water), dried (MgS04) 

azole (2. 1 g, 9.5 mmole), K2CO3 ^.0 g) l-[3-bromo-4-(3- and concentrated to afford 5.2 g of a thick, colorless oiL 

bromopropoxy)phenyQethanone (3.1 g, 9.2 mmoles) in The oil (4.8 g) was dissolved m anhydrous diethyl ether 

acetonitrile (100 ml) was heated at reflux for 3 hours. At and fumaric add (1.2 g, 0.01 mol) was added, TTie mix- 

the end of reaction, the solvent was concentrated and ture was sdrred at ambient temperature for 4 hours, and 

the mixture was extracted into dichloromethane (200 60 then was permitted to stand at ambient tenq>erature for 

ml). The insolubles were filtered off. The dicMorometh- 16 hours. The resultant white, 3-[l-[3-[4-(l-acetoxye- 

ane was concentrated again. The crude residue was thyl>2-methoxyphenoxy]propyl]-4-piperidinyl]-6- 

purifled by flash chromatography over a silica gd col- fluoro-l,2benrisoxazole fumarate was collected and 

umn (Si02, 49 g; eluted with dichloromethane, 500 m^ afforded 3.0 g of material. The filtrate was treated with 

1% methanohdichloromethane, 600 ml; 3% methanol: 65 an additional amount of fumaric add (0.3 ) and 0.9 g 

97% dichloromethane, 600 ml). The material thus ob- more of 3-[l-[3-[4-(l-acetoxyefliyI)-2-methoxyphcnox- 

tained (3.26 g, 72%) was recry^allized from ethanol (40 y]propyl]-4-piperidiayl]-6-fluoro-l,2-benzisoxazole fu- 

ml) to give l-{4-[3-[4-(6-flttoro-l,2-benrisoxa2ol-3-yl)-l- marate was harvested. The two batches were combined 
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and recrystallized from acetonhrile (twice) to yield 2.3 mmoles) in acetomtiile (100 ml) was heated at reflux for 

g (43%) of the acetate, m.p.=150*-152° C. 2 hours. At the end of the reaction, the mixture was 

ANALYSIS filtered and the solvent was concentrated and the resi- 

Calcolated for C26HmFN203*C4H404: 61.43% C due was extracted into dichloromcthane (300 ml). The 

6.01% H 4,78% N. 5 dichloromcthane was filtered and concentrated again. 

Found: 61.06% C 5.87% H 4.73% N. The crude material (6.4 ) was purified by flash chroma- 

£^^^^24PLE 51 tography over a silica gel column (SiOi, 50 g; eluted 

with dichloromethane, 700 ml; 1% methanol in dichlo- 

l.[4-[3-[4-(6-Huoro-U-bcnzisoxazol-3-yl)-l- romethane, 1.4 I). The material thus purified (weight: 

piperidinyr|propoxy]-3-mcthoxyphenyl]pcntanone lo 2.87 g, 51%) was recrystallized firom ethanol (25 ml) to 

A mixture of 6-fluoio-3-(4-p!peridmyl)-l,2-benzisox- give 2.13 g of l-[4-[3-[4-{6-fluoro-l>ben2isoxazol-3- 

azole (2.2 g, 0.01 mole), K2CO3 (3 g), l-[4-(3-bromo- yl)-l-piperidinyl] propoxy]-3-methoxyphenyi]propa- 

propoxy>-3-methoxyphenyl]pentanone (3.7 g, 0.0113 none as beige colored crystals, m.p,=118'*-l 19' C. 

mole) in acetonitrile (140 ml) was heated at reflux for 4 ANALYSIS 

hours. At the «ad of the reaction, the mixture was Calculated for C25H29 FN2O4: 68.16% C 6.64% H 

cooled and fOitered. The filtrate was concentrated to an 6.36% N. 

oil. Purification was performed by flash chromatogra- Found: 68.32% C 6.63% H 6.29% N. 

phy over a silica gel column (Si02, 55 g; eluted with 1% EXAMPLK 54 

methanol in dicMoromethane, 600 nd; 3% methanol: HAAJVii'i.ti D4 

97% dichloromethane, 400 ml). The fractions contain- ^2.0 4-P-[4-(6-Fluoro-l,2-benrisoxazol-3-yl)-l-piperidinyll- 

ing pure product were pooled and concentrated to a propoxy]-3-methoxybenzamide 

soM (4.3 g, 91%). Rec^y^alKza^^ hem ethsmol (10 ^ ^^^^ 6-fluoro-3-(4.piperidmyl)-l,2-benzisox- 

inl)gaveapowdeiysohdof H4^^^ ^^^^ (^.2 g, 10.0 mmoles), K2CO3 (2.0 g) and 4<3- 

zisoxazol-3.yl>l.pipOT^ „ bromopropoxy>3-methoxyben2amide (2.32 g, 8.0 

AMAT 1^^^* m.p.=79 -80 C. jj^Qi^j ^ acetonitrile (80 ml) was heated at reflux for 5 

ANALYSIS ^ „ ^ ^n^,^ tt houTS. At thc cud of thc rcactiou thc solvcut wbs cvapo- 

, o^""^ C27H33FN2O4: 69.21% C 7.10% H ^^^^ -j^^ ^^^^g dichlorometh^ 

5.^% N, jljg ifloj-gajjic insolubles were filtered off. The dicMo- 

Found: 69,00% C 6.94% H 6.39% N. lomethane was concentrated agam. The crude residue 

EXAMPLE 52 was purified by flash chromatography over a ^ca gel 

^r-,r^,, « . n ,N . . -J. « column (55 g,Si02; eluted with 1% methanol in dichlo- 

24344^6-Fluor<^l>beDztsoxa2ol.3-y^^ romethane, 1 1; 2% methanol in dichloromcthane, 1 1). 

propoxy>N.methylbenzcnamme hemifumaiate ^he material thus obtained weighed 2.93 g (84%) as 

A mixture of 6-fluoro-3-(4-pipCTdinyl>l,2-benzisox- white crystals. RecrystaJIization from hot ethanol (60 

azole (2.5 g, 0.0114 mol), K2CO3 (1.8 g, 0.0130 mol), ml) gave 22 g of 4-[3-[4-(6-fiuoro-l,2-benrisoxazol-3- 

4-(3-chloropropoxy)-2-methylaminobenzenc (2.4 g, yl>-l-piperidinyl]propoxy]-3-methoxy-4)enzamide as 

0,0120 mol) and acetonitrile (100 ml) was stirred at white crystals, m.p,— 163*-164' C 

reflux for 1 8 hours. The reaction was cooled to ambient ANALYSIS 

temperature and was poured into water. The aqueous ^ Calculated for C23H26FN3O4: 64.62% C 6.13% H 

mixture was extracted with ethyl acetate and the ethyl 9.83% N. 

acetate extract was washed with water, dried with Found: 64.20% C 6.06% H 9.71% N. 
MgS04» and concentrated to yield 4.1 g of a brown oil. 
The on was purified by preparative HPLC (Waters 

Associates prep LC/System 500, utilizing 2 silica gel l-[4-[3-[4-(6-Fluoro-l,2-ben2isoxazol-3-yl>l- 

columns and eJuting with 4% methanol-methylene piperidinyl]propoxy-]-3-(methylamino)phenyl]etha- 

chloride). Concentration of appropriate fractions none 

yielded 2,45 « of a beige oiL The product was taken up ^ ^^^^ fr.fluoro.3-(4.piperidmyl)-l,2-ben2isox- 

m e^yl^etate (50 ml) and fumanc aad (a78 g) was ^^.S g, 0,0103 mol), K2CO3 (1.4 g, 0.0103 mol), 

^e^^^^J^^^^J^fTsZ^ ^ H4<3-cWorcpropoxy).3<methylammo)phenyl]e&^^ 

nmiutes and then at ambic^ temperature for 1.5 hours, ^^^^ ^2.5 g, 0.0103 mol), KI (0.10 ), and acetonitrile (100 

The product was isolated by vaoium filtration to pro- ^ ^ ^^^^ 23 hours. 

vide2.5gofa^eyeUowsoh^^ The reaction was cooled to ambient temperature, 

^01 afforded 2 0 g (40%) of 2-[3.[4<6.fluoro.l,2- ^ ^ 

benzisoxazol-3-yl>l.pipendmyl]propoxy^^^^ 55 tracted with ethyl acetate. The ethyl acetate extract was 

benz^anmie h«mfuma« as beige crystals, washed twice with water, dried with MgSO* and was 

Tm at wtq concentrated to yield 4.8 g of a damp, brown solid. The 

ANALYSIS ^ „ ^ ^ „ ^ ^ compound was isolated by preparative HPLC (Waters 

.^'''^Tto^'^'^'^'^^^^ ^ Ass^ prep LC/Sys4i 500, utilizing 2 silica gel 
6.40% H 9.52% N. 60 columns and 4% methanol-methylene chloride as elu- 

Found: 65.08% C 6.35% H 9.45% N. Concentration of appropriate fractions afforded 

EXAMPLE 53 ^-^ B- Recrystallization from edianol gave 2,1 g of l-[4- 

. r J . . _ . ^ ^ . , * IV [3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]- 

. 1 W W^Huoro-U-b^ propoxy].3.(methylamino)phenyllethanone as a beige 
pipendmyl]propoxy]-3-methoxyphenyl]propanone ^5 «iUdrm.p.=15r-153* C. 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2-benzisox- ANALYSIS 

azole (2,8 g, 15.2 mmoles). K2CO3 (3 ). l-[4-{3-bromo- Calculated for C24H28FN3OJ; 67,75% C 6.63% H 

propoxy)-3-methoxyphenyl]propanone (4.6 g, 18.2 9.88% N, 



EXAMPLE 55 
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Found: 67,83% C 6.76% H 9,90% N. trated and the material was purified on a flash chroma- 

^XAMPLE56 tography column (SiCh, 105 g duted with 2:3 di- 

chloromethane:hexane, and then with dichlorometh- 

l-[4-P-[4.( ane). The desired product thus purified weighed 7.74 g 

6-Fluoro-l^-benzisoxa2oI-3-yl)-l-piperidinyl]propox- 5 (52%). RecrystalKzation twice from ethanol gave ana- 

y]-3-ethoxyphenyl]ethanone lytically pure 4-(3-bromopropoxy>3-methoxybenzoni- 

A suspension of NaH (0.28 g of a 50% oil dispersion, m.p.=99'-10r C 

0,0059 mol ) in dimethylfonnamide (20 ml) was cooled ANALYSIS 

10 4* C. in an ice bath. To this was added, dropwise. Calculated for CiiHi2BrNQ2: 48.91% C 4.48% H 

l-[4-p-t4-(6-fluoro-l,2-benzisoxazoI-3-yl>l- ^0 5.19% N. 

piperidmyl]propoxy]-3-hydroxyphenyl]ethanone (2.3 g, Found: 49.49% C 4.47% H 5.21% N. 
0.0056 mol) dissolved in dimethylformamide (40 ml). EXAMPLE 59 
After total addition, the mixture was stirred under nitro- 
gen for 1 hr. keeping the temperature below 10° C, A l-[4-(3-Bromopropoxy>3-methyIphenyl]ethanone 

^^^ll^^'lf i^'^^^^^mI^'^? 0.0118 mol ) dfesolved ^5 ^ of 4-hydroxy.3-methylacetophenone (14.5 

m dmiethylformamide (15 ml) was then ^ded, drop- 95 ^^^i^^^ K2CO3 (17.5 g, 144 mmoles), and 1,3- 

wise, to &e reaction mixture. Stamg under mfrogen dibromopiopane (30 g, 144 mmoles) in acetonitrile (400 

was contmued for 3 hours allowing ^temperature to ^ fo, ^ j^^^ 

slowty nse to ambient temperatme. The reaction was the solvent was removed on a rotary evapora- 

mi^ w^«tracted vn^ ethyl acetate. The ethjd ^^^^ ^ ^ insoluble inorganics were ffl- 
ace^e extract was washed with ^ter, dned with ^^^^^ dicMoromethane solution was concen- 

MgS04,^d was concentrated to yield 3 9 g of a damp, ^ ^ again to a crude oil (34.5 g). Purification was 
beige solid. The sohd was triturated with diethyl ether ^li^ * wimc yj-r.^ gy. jruiuiwmuji w<» 

fii+A««i ™w 1 Tt^^^ 7^i^JA.!;i*irZ 25 effected by flash chromatography over a sihca gd col- 
and filtered to y^eld 1.5 g. This was combmed with an 25 ^ ^ ^ hexanerdicWorome- 

additional sample (3.5 e total), and recrvstallization v»T ^^^^ e> 1^ uiMin..%u^Myi.vM^v- 

Zr^^^J^TZZiA^A a n « w «^tl«^«nkli«^ 2 1; and dichloromethane 2 1). The material thus 

ANALYSIS phenyljethanone, m.p.=59''-^r C. 

Calculated for C25H29FN2O4: 68.16% C 6.64% H ^^T?^ , « T»-r^ <^ 1*^ o c co^ « 
6 36% N * t- Calculated for CijHjsBrOa: 53.15% C 5.58% H. 

* Foundi 68.10% C 7.03% H 6.35% N. ^3.35% C 5.52% H. 



EXAMPLE 57 



35 EXAMPLE 60 



l.[4<3-Bromopropoxy)-3<methyhnercapto)phenyl]e- l-[M3-Bromopropoxy)-3-methoxyphenyl]phenyhne. 

thanone 



thanone 



A mixture of l.[4-hydroxy-3<methykQercapto)- ^ A mixture on<4.hydroxy-3.meth^^ 

phenyqethanone (5.4 g; 0.03 mole), IC2CO3 (4,2 g), 1,3- * ^^thanone (14 g 61.4 mmoles), K2CO3 (13 g, 92.1 

dibromopropane (8 g, 0.039 mole) in acetonitrile (150 ™aoles)t and 1,3-dibromopropane (28 g, 86 moles) m 

ml) was heated at reflux for 3 hours and stirred at room acetonitrile (400 ml) was heated at reflux for 4 hours, 

temperature ovemigjit Acetonitrile was removed at reaction was followed by thin layer chromatogra- 

reduced pressure and the residue was extracted into At the end of the reaction, the morgamcs were 

dichloromethane (250 ml). Insolubles were filtered off. ^^^^ solveat was removed on a rotary 

The dichloromethane solution was concentrated. The evaporator. The residue was purified on a flash chro- 

crude product was purified on a silica gel column (Si02, matographic column (SiQz, 140 g, eluted with 4:1 hex- 

100 g; eluted with 3:2 hexaneidicMoromethane, 1.6 1). ane.-dichloromethane, 1.2 1) to give a partiaUy solidified 

The compound crystallized upon concentration, and material: 15.44 g (^2%). Recrystallization twice from 

the product (3.5 g, 39%) was recrystallized from etha- ^ S^^® 2.84 g of l-[4-(3-bromopropoxy>3- 

nol (40 ml) to yield l-[4-(3-bromopropoxy>3-(methyl- niethoxyphenyl]phenyhnethanone as white crystals, 

mercapto)phenyl]ethanone as white needles, 2.0 s ^'R*7l^K^}T 

m.p. = 120^-122' C ANALYSIS 

ANALYSIS Calculated for CnHnBrOa: 58.47% C 4.91 % H. 

Calculated for Ci2Hi5Br02S: 47,53% C 4.99% H. Found: 59.03% C 4.87% H. 

Found: 47.74% C 4.91% H. EXAMPLE 61 

EXAMPLE 58 N-[2.[3-[4-(6-fluoro-l,2-benzisoxa2ol-3-yl)-l. 

4K3-Bromopropoxy)-3-methoxyben2onitrile ^ piperidinyl]propoxy]phenyl]acetamide 
A mixture of 4-hydroxy-3-me^oxybenzonitrile (7.5 

(A) 

g, 50 mmoles), K2CO3 (12.5 ), and 1,3-dibromopropane N.[2-(3-phenylsulfonyloxypropxoy)phenyl]acetani2de 

(15 g, 75 moles) in acetonitr^ (100 ml) was heated at To a solution of N-[2-(3-hydroxypropoxy)phenyl- 

reflux for 3 hours and left standing at room temperature ]acetamide (Example 1 13) (7.5 g, 0,036 mol) in pyridine 

overnight The solvent of the reaction was removed on 65 (90 ml), cooled to 0° C, was added p-toluenesulfonyl 

a rotary evaporator, and the crude solid was extracted chloride (13.6 g, 0,056 mol). After the tosyl chloride 

into methylene chloride (500 ml). The insolubles were went into solution, the reaction was then allowed to 

filtered off. The dichloromethane solution was concen- stand at 5* C. for 16 hours. The reaction was poured 
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onto ice, and a brown oil settled. The aqueous supema- was extracted with ethyl acetate. The ethyl acetate 

tant was decanted from the oil, and the residual oil extract was washed with water, dried with magnesium 

taken up in diethyl ether. The diethyl ether was washed , sulfate and concentrated to yield 5.3 g of an amber oil. 

with cold {5* C) 3N HCl and then with brine. The The compound was purified by preparative HPLC 

organic layer was dried (WgSO^), and concentrated to 5 (Waters Associates prep LC/System 500 utai2ing 2 

afford a thick, brown oil, 5.3 g. gyjca gel columns) and concentration of appropriate 

fractions provided L65 g (33%). After combining with 

N-[2-I3-[4-(6-fluoro-l,2-benzisoxazol-3-yl>l- two additional samples, the compound (3.4 g, 7.74 

piperidinyllpropoxy]phenyi]aoetamide ">^ol total) was taken up in ethyl acetate and fumaric 

A --^ j» r XI ' • J- 1% * - ^'cid (0.90 g, 7.75 mmol) was added. The mixture was 

, ^!^'°'^t^'^^^^h^^^' stirred at a mild tcflux for 30 nmutes and then for 1 

azole (3.4 g, a016 molX N-[2-(3-phenylsulfonyloxy- ^. tu^ -a^^+s^^ i^fr +^ 

piopxoy)pheayl]acetamide (5.3 2 a016 moQ, K2CO3 ^^'^^^ t<^iperature. The reaction was leftto 

(^g)7a?dac^nitriie(50ia)wt stand overmght andhj^ Aen^^ 
for 5 hours. TTie reaction was poured into water, and 15 <^^P^^\ was recrys^ed twice from eAanol to 

the aqueous suspension was extracted with ethyl ace- provide 2.3 g and once from acetomtnle to yield 1.9gof 

tate. Hie ethyl acetate was washed (water and brine), compound as a fumarate salt The compound was 

dried (MgS04) and the solvent was concentrated to P?^;:^^?^ base by suspendmg it m dilute 

afford 6.0 gofa thick, brown oil. The oil was chromato- NaOH and extracting with dichloromethane. After 

graphed on a Waters Prep 500 LC on alica gel Concen- washing the dichloromethane extract with water and 

tration of the appropriate fractions afforded 3.0 g of a ^^2^ MgS04, the solvent was removed in vacuo 

beige solid. This was recr^tallized from ethyl acetate ^-^ S C^^^) l-[4-[3-[4-(6-fluoro-l,2-benzisox- 

to yield (with concentration of the mother liquors) 2.2 g azol.3-yl>l.piperidinyl]propoxy]-3-dimethylamino. 

(33%) of N.[2-[3-[4<6-fluoro-l,2-benzisoxazol-3-yl)-l- phenyljcthanone as a beige soUd, m.p.=94*-96* C 
piperidinyljpiopoxylphenyljacetamide as a beige solid, ,4. ANALYSIS 

in,p.=118*-120* C. Calculated for C25H30FN3O3: 68,32% C 6.88% H 

ANALYSIS 9.56% N. 

Calculated for C2^26FN303: 67.14% C 6.37% H Found: 67.74% C 6.74% H 9.40% N. 

10.21% N. PYATUPT VI « 

Found: 67.06% C 6.43% H 10.23% N. cju\syirL.x^ as 

-YA luPT p l.[4-[3-[4^6.Fluoro-l,2-benzisoxazol-3.yl)-l- 

tJUKMTL^ t)Z piperidinyl]propoxy]-2-methoxyphenyl]ethanone 

l-[4-[3-[4-(6-Fluoro-l,2-benzisoxazoI-3-yl>l- hydrochloride 

piperidinyi]propoxy].3HJimethylaminophenyl]ethanone ^ 6-fiuoro-3^4.piperidmyI>l,2.benzisox- 

(A) 35 azole (4.4 g, 0.02 mol), l-[4-{3-chloropropoxy)-2- 

l-[4-(3-Chloropropoxy)-3-dhnethylaminophenyl]etha- methoxyphenyl]ethanone (4.8 g, 0.02 mol), K2CO3 (2.8 

ncme ), KI (200 mg) and acetonitrile (1 10 ml) was srirred and 

To a suspension of sodium hydride (2.3 g. 0.0485 mol refluxed for 16 hours. The reaction was filtered and the 

of 50% oil disperaon) with dimethylformamide (75 ml), filiate concentrated to afford 9.0 g of a brown oil. The 

and cooled to 3* in an ice-salt bath and under a stream « ^as taken up in acetone and fumaric add (2.5 g, 

of nitrogen was added, dropwise. H4-hydroxy-3-dimc- 0.022 mol) was added. The mixture was heated to reflux 

thyIaminophenyl)ethanone (8.7 g, 0.0485 mol) dissolved stirred at ambient temperature for 1 

in dimethylformamide (150 ml) so that the temperature resultant fumarate salt (7.0 g) was coUected 

did not go over T . After the addition was over, the bath and then reversed to the free base with aqueous sodium 

was removed and the reaction was stirred at ambient 45 hydroxide to afford 4.6 g of a soft solid. The solid was 

temperature for 45 minutes. The ice bath was reapplied chromatographed on silica gel with dichlorome- 

and a solution of l-bTomo-3-chloropropane (8.4 g, thane-methanol (10%) as duent, and after concentra- 

0.0534 mol) in dimethylformamide (25 ml) was added tion of the appropriate fr^tions afforded 3.6 g of an 

dropwise. After the addition was complete^ the reaction off-white solid, lie solid was dissolved in anhydrous 

was stirred for 18 hours at amlnent temperature under 50 ether and ediereal HCl was added to precipitate 3.3 g of 

nitrogen. The reaction was chilled to 7* in an ice bath the hydrochloride salt The salt was recrystallized from 

and water (200 ml) was carefully added. After stirring ethanol to afford 3.3 g of product. Occluded alcohol 

for 5 minutes, the aqueous mixture was extracted with was removed to yield 2.8 g (29%) of I -[4-[3-[4<6-fluoro- 

ethyi acetate (5 X200 ml). The ethyl acetate extract was I,2-benzisoxazol-3-yl)-l-piperidinyl]propoxy]-2- 

washedwith water (2x50 ml), dried with MgS04, and 55 methoxyphenyl]etlumone hydrochloride, 

concentrated to yield 22.2 g of a black oily liquid. The m.p. = 193*-195' C. 

compound was purified by prep HPLC, and combioa- ANALYSIS 

tion of ^propriate fractions gave 5.0 g of brown oil. Calculated for C24H28aFN204: 62.27% C 6.10% H 

6.05% N. 

H4.[3.[4<6.fluoro.l,?ienri^ ^ Found: 61.88% C 5.90% H 5.96% N 

piperidinyl]propoxy]-3-dimethylaminophenyl]ethanone EXAMPLE 64 

A mixture of l-[4-(3-chloropropoxy>3-dime- l-[4.(3-Chloropropoxy>3-methoxyphenyl]-2,2,2-tri- 

thylaminophenyl]ethanone (2.9 g, 0.01 13 mol), 6-fIuoro- fluoroethanone 

3-(4-piperidinyl>l,2-ben2isoxazole (2.5 g, 0.0113 mol), 65 /.^ . , ^ ^ .x. 

K2CO3 (1.7 g, 0.0122 mol), KI (200 mg) and acetonitrile 4<3-Chloropiopoxy].3.methoxybenzoic aad 

(125 ml) was stirred at reflux for 18 hours. The cooled To a stirred suspension under nitrogen of sodium 

reaction was poured into water and the aqueous mixture hydride (6.4 g, 0.13 mol, of about 50% oil dispersion- 
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ether washed) in tetrahydrofuran (220 ml) was added EXAMPLE 65 
pyiazole (4.4 g, 0.06 mol) in tetrahydtofhian (60 ml), 

dropwise. After complete addition, the reaction was 4-[3-[4-(6-FIuoro-l,2-ben2isoxazol-3-yl)-l-piperidinyl]- 

stirred for about 15 minutes, and then 4-(3^oro- piopoxy]"3-hydroxy-a-methylbenzene methanol 

proj>oxy)-3-methoxybetizaldehyde (24.5 g, 0.107 mol) ^ (A) l-[4-(3-chioropropoxy-3-hydroxyphenyllethanone 

was added. Tlie nitrogen was stopped and air was ^ ^^^^ l.[4.(3.chloropropoxy>3.methoxy- 

sparged mto the reactor for about 3 hours. The reaction phenyl]ethanone (10.0 g. 0.0412 mol) and concentrated 

was then allowed to stir at ambient temperature open to H2SO4 (50 ml) was stirred at 65- for 23 hours. The 

the atmosphere for 16 hours. Water was added, the jq cooled reaction was poured into 250 g of ice and was 

reaction was cooled in an ice bath, and concentrated stirred vigorously for 10 minutes. The aqueous mixture 

hydrochloric add (25 ml) was added dropwise. More was extracted with dichloromethane (CH2O2) and the 

water was added and the yellow solid that separated resultant dichloromethane extract was washed well 

was collected to afford 16.2 g of product The filtrate with 5% sodium hydroxide. The basic phases were 

was then extracted with ethyl acetate to afford an addi- IS combined and washed with dichloromethane. The 

tional 9.3 . The samples were combined and recrystal- aqueous mixture was cooled in an ice bath and concen- 

lized from acetonitrile to yield 12.6 g of a light, yellow trated hydrochloric acid was added until a precipitate 

solid, m.p.=154M56'*C. A 4.0 g sample was recrystal- formed. The product was isolated by filtration and 

lized from acetonitrile to yield 2.6 g of a yellow soHd. ^o yield 3.1 of a light brown solid. This was com- 

Hiis was comWned with 0.4gfrom another sample and 20 bmed with an additional sample (5.0 g total) and^ 

recrystallized again from acetonitrile with charcoal tolutme provided 

methoxybenzoicacidasayellowsohd,m,p.=157 -159 ANALYSIS 

25 Calculated for CuHiaOiOs: 57.78% C 5.73% K 
ANALYSIS Pound: 58.17% C 5.66% H. 

Calculated for CnHi3C104: 54.00% C 5.35% H. 

Found: 54.65% C 5.34% H. (S) 4-(3-chloropropoxy)-3-hydroxy-a-methylbenzene 

methanol 

(B) 4K3-Chloropropcay>3-meaiojybenzoyl chloride 3^ ^ borohydride (1.5 g. 

To a mixture of 4-(3-chloropropoxy>3-methoxyben- 0.0394 mol) under nitrogen and chilled to 10* was 
zoic add (2.4 g, 0.01 mol) in dichloromethane (5 ml) added, slowly, a solution of l-[4-(3-chloropropoxy)-3- 
was added thionyl chloride (0.9 ml, 0.012 mol) dis- hydroxyphenyl]ethanone (6.0 g, 0.0262 mol) dissolved 
solved in dichloromethane (5 ml). The reaction was in ethanol-tetrahydrofuran (120 ml, 2:1). After total 
stirred and refluxed for 1 hour, and then the dicMoro- 35 addition, tiieicebath was removed and tiie reaction was 
methane was removed m vacuo to leave a dark oil. The stirred at ambient temperature for 3 hours. An addi- 
oU wastriturated withfaexaneandthesolidthatformed of sodimn borohydride (0.2 g, 0.CO53 

whHe scratchmg with a glass rod was coUected to af- f oD ^«^y ll^'^^.^^T 'T^^ 

r. , . £ P ^^^u^^As^^^^^A temperature for one hour, the solvent was removed m 

ford 16 g of jM3-cmoropropoxy>3-methoxyte^ ^ ^^^^ ^^^^ 

cmonde, m.p.-W --03 ^ ^ overnight The product was 

(C) isolated by vacuum filtration yielding 3.S g. Two con* 

l-[4-(3-Chloropropoxy)-3-methoxyphenyl>2,2,2-tri- secutive recrystaHizations from toluene provided 3.3 g 

fluoroethanone (^5%) of 4-(3-chloropropoxy>3-hydroxy-a-methylben- 

45 zene methanol as a light brown solid, in.p.=107"-109* 

To a stirred mixture of 4-(3-chloroproxy)-3-methoxy- q 

benzoyl chloride (10,0 g, 0.038 mol) in methylene chlo- ANALYSIS 

ride (55 ml) cooled to —70' C, there was condensed Calculated for CnHisGLOs: 57.27% C 6.55% H. 

into a reactor bromotrifluoromethane (70 g, 0.047 mol). Found: 57.60% C 6.43% H. 
There was then added to the reactor hexamethylphos- 50 

romethaM (7 ml). Tlie first 90% >vas added qmte nq>- 'p^oxy]-3-hyioxy-a-meaiyIb«i4e iTthanol 
idly, and the remamder at a slower rate. After complete 

addition, the reaction was stirred at -70" C. to - 65" C. A mixture of 6-fluoro-3-(4-piperidmyl>l,2.benzisox- 

for an additional hour. The reaction mixture was al- ^5 azole (4.3 g, 0.0195 mol), 4-(3-chloropropoxy>3- 

lowed to come to room temperature. An equal volume ^^f^i^-^Tl^^^ f< ^'^I^J^^^h 

ofhexanewasaddedandtheiryersweresSarated.The ^ii^.^^S), NaHCX)3(1.8 g, 0.0215 mol) and CHjCN 

lower laver was extracted witii hexane and then with ^^^^ mtrogen for 24 
lower layer ^ ^itn nex^ ana men wim ^ ^ reaction was filtered and the filter 
dietiiylether Tlie extracte were combmed and concen- ^ ^ ^N. The filtrate was con- 
tmtedtoyield5.6gofatbck,co^riessoiI.T^^ oentrated to afford an oily residue, which was parti- 
chromatographed on a Waters Prep 500 LC utihzmg tj^ned between wat^ and ethyl acetate. ITxe ethyl ace- 
two silica gel columns and duting with 20% ethyl ace- ^ate extract was washed with water, dried with MgS04, 
tate-hexane. Concentration of appropriate fractions and concentrated to yield 8.6 g of a dark <nl. The cnl was 
gave 2.7 g of a light oil, which after evacuation at high 65 purified by preparative HPLC (Waters Assodates prep 
vacuum solidified to a waxy, white solid (2.4) of l-[4^3- LC/system 500) to yield 5.0 g. The compound was 
chloropropoxy)-3-methoxyphenyl]-2,2,2-trifluoroetha- recrystallized twice from ethanol to provide 3.9 g 
none, (49%) of 4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 
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pipcridmyl]propoxy]-3-hydroxy-a-methylbcnzcne ethanol to afford 6.5 g of an off-white solid. A 3.3 g 

methanol as a light bdge soHd, m.p.^l42*-144'' C. sample of this material was flash chromatographed on 

ANALYSIS silica gel with ethyl aoetate as eluent Concentration of 

Calculated for C23H27FN2O4: 66.65% C 6.57% H the appropriate fractions afforded 2.8 g of a solid. The 

6.76% N. 5 solid was recrystallized from toluene and then from 

Found: 66.68% C 6.35% H 6.72% N. ethanol-water to yield 2.2 g (51%) of a solid, 

EXAMPLE 66 = 124*-126* C 

M^M^ w ANALYSIS 

2.[3-[4<6.Huoro-l,2-benmoxazo!-3-yl)-l-piperidinyl> Calculated for C13H16CINO3: 57.89% C 5.98% H 

propoxy]aniline dihydrochlortde 10 5,19% n. 

(A) 2-(3-chloropropoxy) aniline Found: 57.08% C 5.85% H 5.13% N. 

To a stirred suspension of sodium hydride (11.0 g» (B) 

0.23 mol of a 50% oil disperdon) in dimethylfonnamide N-[5-acetyl-2-[3-[4-(6-fluoro-l,2-ben2isoxazol-3-yl>l- 

(250 wl), imder nitrogen, was added, dropwise, 2- ^5 piperidinyllpropoxy]phenyl]acetamide 

aminophenol (25.0 g, 0.23 mol) dissolved in dimethyl- ^ . ^ , ^ ^ . . «v . « . 

formamide (125 ml). After complete addition, the reac- ^ 6.fluoro-3-(4.pipend^^ 

tion was stirred at ambient temperature for 1 hour, and ^^^^ & ^o^)' l-[3-acetylanmio.4.(3chloro- 

then it was cooled to 5* C. Cice bath). 3-Chloro-i- propoxy)phenyl]ethanone (5.5 g, 0.0205 mol), 

bromopropanc (36^ g, 0^3 mol) m dimethylfonnamide 30 K2C03(2.8 g), and acetonitrile (70 ml) was stirred and 

(50 ml) was added, dropwise, so that the temperature refluxed for 16 hours. The reaction was poured mto 

did not go above 8* C. The reaction was stirred for 4 waterandtheaqueousmixtore was extracted with ethyl 

hours and then pennitted to stand at ambient tempera- acetate. The extract was washed (water), dried 

ture for 16 horns. The reaction was poured into water (MgSO*), and then it was concentrated to afFord9.5 g of 

and extracted with ethyl acetate. The ethyl acetate was ^5 ^ ^own oiL The oil was taken \ip in ethyl acetate and 

washed (water), dried (MgS04), and the solvent con- ethereal HCl was added until the reaction was acidic, 

centrated to afford 25.4- g of a iveddish, dark oil. About The crude, brown, hydrochloride salt ,was collected 

12.0 g of the oil was chromatographed on HPLC col- (8.4 g), and was inmiediately converted to the free base 

umns. Concentration of the largest factions gave 5.4 g with NH4OH, to afibrd 5.4 g of the compound as a 

of 2-(3-chloropropoxy) aniline as an oil. ^ brown oiL The oil was chromatographed on a Waters 

Preparative HPLC utilizmg silica gel columns. Concen- 

n ri rA_^/L.fl„«^^i T K-^ J;»«l«,«i 1 tration of the appropriate fractions yielded 3.5 g of 

2. [3.[4.(6-fluoro-l,2-bcmisoxa^^^ N.[5^tyl.2-[3-[4<6.fiuoro-l,2-benzisoxazol-3-yl)-l- 

propoxyjaniline dihydrochlonde . *■ ... « \ * « * -j v-r r j 

*^ ' pipendinyljpropoxyJphenyl]acetamide as a white solid, 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2-ben2isox- m.p.=108"-H0' C. 

azole (4.8 g, 0.022 mol), 2-(3-chloropropoxy)aniline (4.0 ANALYSIS 

g, 0,022 mol), K2CO3 (4.1 g, 0,022 mol), KI (0.2 g), and Calculated for C25H28FN3O4: 66.21% C 6.22% H 

acetonitrile (100 ml) was stirred and rcfluxed for 10 9.27% N. 

hours. The reaction was poured into water and the ' Found! 66.12% C 6.25% H 9.27% N. 
aqueous mixture was extracted with ethyl acetate. The 

extract was washed (water), dried (MgS04), and the ^ EXAMPLE 68 

^I'^IM^SS^^^^^ 3.[H3-(4-EthyI-3-metiioxyphenoxy)propyl]^ 

The sohd was totm^ witii diethyl ethcrto yield 3.0 piperidinyl]6-fluoro-l,2-benzisoxazole hydrochloride 
g of a beige sohd. This sample was combmed with a 

sample (1.1 g) from another run, and a hydrochloride W 4-ethyl-2-methoxyphenol 

salt was prepared by dissolving the free base in etiianol Acetovanillone (Aldrich, 11.0 g, 0.066 mol) was dis- 

and then adding etiiereal HQ. The resultant salt (3.5 g) solved in absolute ethanol (200 ml) and added to 1.5 g of 

was recrystallized twice from methanol-diethyl etiier to 5^^ palladium on carbon. A few drops of concentrated 

!^^5^ S W^^l^^ 2.[3-[+<6-nuorc^i,24)ei^3^ hydrochloric acid were added and the mixture hydro- 

3. yl>l-pipeiitoyl]proi»xy>^ dihydrochlonde as genated on a shaker at 42 psL The reaction mixture was 
ANATYW "^^""^^^ "^^^ ^ filtered through celite. and the filtrate was concentrated 
ANAi^YMb ^ TT T-KT ^ ^TT^ /V, ^ c to afford 10.3 g of a goldeu Uquid. Tfais was dilutcd wltii 

Calculated for C2tH24FN302,2HCh 57.02% C 5.92% ^ f j ^.t. ^i. i j xi. 

H 950^ N ^ /o ^ water, extracted with diethyl ether and the orgamc 

T?! J £.oof « Ti XT o iKcf XT pliasc was washcd with water and sodium bicarbonate. 

55 The solvent was dried (MgS04) and concentrated to 

EXAMPLE 67 afford 9.3 g of a sUghtiy ydlow liquid, 

N-[5-Acetyl-2-[3-[4-(6-fluoro-l,2.faen2isoxazol-3-yl)-l- (b) 4-ethyl-2-methoxy-4-(3-chloropropcxy)beiizene 

piperidinyllpropoxy-lphenyl acetamide ^ ^ ^ ^ , « ^ . , « 

J ji' y-' J If J ^ mixture of 4-ethyl-2-methoxyphenol (9.0 g, 0.059 

(A) Preparation of ^ mol), 3-chloro-l-bromopropane (13.0 g, 0.083 mol), 

I-[3-acetylamino^3-chloropropoxyphenyl]ethanone K2CO3 (6.2 g) and acetone (200 ml) was stirred and 

A stirred mixture of l-[3-acctylamino-4-hydroxy- refluxed for 16 hours. The reaction was allowed to cool, 

phenyflethanone (7.7 g, 0.04 mol), K2CO3 (5.7 ), 3- and then it was filtered. The filtrate was concentrated to 

chloro-l-bromc^ropane (S.9 g, 0,056 mol) and acetone a clear liquid. The liquid was diluted with dilute aque- 
(100 ml) was refluxed for 16 h. The reaction was al- 65 ous NaOH, and the basic mixture was extracted with 

lowed to cool to ambient temperature and filtered. Con- diethyl ether. The diethyl ether was washed (water), 

centration of the filtrate yielded 8.5 g of a white solid. dried (MgS04), and the solvent was concentrated to 

The solid was recrystallized from toluene and then from afford 11.9 g of a golden liquid. The liquid was flash 



5,364,866 

71 72 

chromatographed This gave a colorless liquid, 9.9 g of Calculated for C25H29FN2O5: 65.78% C 6.40% H 

4-ethyl-2-inethoxy-4-(3-chloropropo3cy)beiizene. 6.14% N. 

Found: 65.84% C 6.44% H 6.15% N. 

(v) 

3- [l-[3-(4-ethyl-2-met3ioxyphenoxy)propyl]4-piperi^^ 5 EXAMPLE 70 

nyl-6-fluoro-l,2-beiizisoxazole hydrochloride N-I3-[3-[4-(6-Huoro.I,2-benzisoxazol-3-yl)-l- 

A stirred mixture of 6-fluoro-3-(4-piperidinyl)-l,2- piperidinyl]propoxy]phettyl]acetamide hemifiimarate 

benzisoi^ole ^^^^ KI (O-H K2CO3 (2^5 ), 3<3.acetaimdophenoxy)propyl bromide 

4- ethyl-2-methoxy-4-(3-chloropropoxy)benzene (4.4 g, \ / ^ ^ 

0.018 mol) and acetomtrile was refluxed for 8 hours. 10 To 3-acetamidopheiiol (15.1 g) in dichloromethane 

The reaction was poured into water, and the aqueous (500 ml, dry) was added potas^um carbonate (20 g) and 

suspensioii was extracted with ethyl acetate. The ethyl then 1,3-dibromopropane (30 g). The resulting mixture 

acetate extract was washed (water) dried (MgS04) and was heated at reflux for 6 hours and then overnight at 

the solvent concentrated to afford 7.0 g of a brown oil. room temperature. After an additional 24 hours, the 

The oil was combined with 2,0 g from another sample, reaction was complete. Solids were filtered from the 

and the combined sample was flash chromatographed reaction mixture, and the solution was concentrated to 

on silica geL Concentration of the appropriate firactions an oil, which was purified to yield 3-(3-acetamido- 

yielded 4.4 g of a thick oil, which solidified on standing. phenoxy)propyl bromide, 13.2 g. 

The solid was dissolved in ethyl acetate and ethereal _ 

HCl was added to precipitate 4.5 g of a white hydro- ri!//;_fl««*«_i o 1 

chloride salt Recr^rtallLtion frcmi acetone afforded . N43-IH4<6.fluoio-i,^^^ 

3,0 g (29%) of 3.[H3<4^yl.2-methoxyphenoxy)pro. pipendmyl]propoxy]phenyllacetamide hemifumarate 

pyl-]4-piperidinyl-6-fluoro-l,2-benz!S0xazoIe hydro- A stirred mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 

chloride as a white solid, m.p.=150'*-152'' C benzisoxazole (9.25 g, 42 moles), K2CO3 (8 g, 58 moles) 

ANALYSIS and 3-(3-acetamidophenoxy)propyl bromide (11.4 g, 42 

Calculated for Ci24H29FN203.HCl: 64.21% C 6.74% mmolcs) m acetonitrile (350 ml) was heated at reflux for 

H 6.24% N. 3 hours. At the end of the reaction, the reaction was 

Found: 64.38% C 6.84% H 6.14% N. cooled, filtered and the solids washed with dichloro- 

A iL/roT c £o iiiethane (100 ml). The organic solvent was removed on 

EXAMPLE W ^ evaporator to leave a crude ofl (i« 18 g). Purifi- 

l-[3,5-Dimethoxy'4-[3-[4-(6-fluoro-l,2-ben2isoxazol-3- cation was by flash chromatography on a aaica gel 

yl)-l-piperidinyl]propoxy]pbenyl]etbanone column. The product thus purified was an oil, 12.2 g, 

(A) 3,5Kiimetixoxy.4K3-bromopropoxy)acetophenone ^0%. Analytic^y pure sample was prepared by dis- 

35 solvmg 3 g of free base m ethanol and treating with 

To 3,5-dimethoxy-4-hydroxyacetophenone (5.2 ) in fimiaric acid solution m etiianol (850 mg:5 ml). The 

dimethylformamide (50 ml) at 0' C under nitrogen, was N-[3-[3-[4-(6-fluoro-l,24>enzisoxazol-3-yl)-l- 

added sodium hydride (700 mg, 1.1 eq, 98%). The re- piperidinyllpropoxy]phenyl]aoetamide hemifumarate 

suiting mixture was stirred for ten minutes until evolu- crystals obtained weired 2.73 g, m.p.= 184''-186* C. 

tionofgas ceased. Potassiiun carbonate (4 g) was added, ^ ANALYSIS 

and then 1,3-dibromopropane was added The mixture Calculated for C23H26FN3O2.O.5C4H4O4: 63,95% C 

was heated at 60* C. for one hour. When the reaction 6 01% H 8 94% N. 

was complete, the mixture was poured into a water/ice ' p^^^j, ^3 47^^ ^ 5 jj g yg^ 

mixture and the resulting solution was extracted with 

ethyl acetate (600 ml). The ethyl acetate was washed 45 EXAMPLE 71 

with water, brine, and tiien concentrated to an oil (9 g). 3-[3-[4-(6-Huoro-l,2-ben2isoxazol-3-yl)-l-piperidinyl]- 

The product was punfied by chromatography on sihca propoxylaniline 

gd to yield 3,5-dimethoxy-4-(3-bromopropox- 

y)acetophenoneasaHghtoil, 7,6g. ^ stirred mixture of N-[3-[3-[4-(6-fiuoro-l,2-ben- 

zisoxa2ol-3-yl)-l-piperidinyl]propoxyl]phenyI]aceta- 

(S) mide (9.2 g, 22 moles), prepared as described in the 

l-[3,5-dimethoxy^[3-[4-(6-fluoro-l,2-benzisoxazol-3- previous example, in 15% hydrochloric acid (110 ml) 

yI)-l-piperidinyl]propoxy]phenyl]etiianone ^as heated at 100** C for 2.5 hours until a homogeneous 

A stirred mixture of 6-fluoro-3-(4-piperidinyl)-l,2- solution resulted. The reaction was cooled to 0" C in an 

benzisoxazole (3.0 g, 13.6 moles), K2CO3 (2.1 g, 15 55 ice bath and basified with 50% NaOH. The product was 

mmoles), and 3,5-dimethoxy-4-(3-brQmopropox- extracted with ethyl acetate (3 x200 ml). The ethyl 

y)acetophenone (4.4 g, 13.8 moles) in acetonitrile (50 acetate solution was washed with water, brine, then 

ml) was heated at reflux for 3 hr. At the end of the dried over Na2S04. The solvent was removed. The 

reaction, the mixture was diluted with dichloromethane crude product was purified on a flash chromatography 

(200 ml). The insolubles were filtered. The solution was 60 column. The product thus obtamed was a solid: 6.6 g 

concentrated to an oil ("^ 10 ), The purification was done (80%). Recrystallization from hot ethanol (50 ml) gave 

by flash chromatography on a silica gel column. The 3-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yI)-l-piperidinyl]- 

product was obtained as a colorless ofl (3.85 g, 61%), propoxyjaniline as off-white crystals: 3.46 g, 

which crystaflized from ethanol (400 ml) to give 2.94 g m.p. = 1 IS'-l 17' C. 
of l-[3,5-dimetiioxy-4-[344-(6-fluoro-l,2-benzisoxazol- 65 ANALYSIS 

3-yl)-l-piperidinyl]propoxy]phenyl]ethanone as off- Calculated for C21H24FN3O2: 68.27% C 6.55% H 

white crystals, m.p.=107*-108'' C. 11.37% N- 

ANALYSIS Found: 68.34% C 6.53% H 11.31% N. 
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EXAMPLE 72 water, dried with MgS04 and concentrated to 

yield 10.5 g of a dark solid of l-(4-liydroxy-3- 
3-[3.[4-{6-Huoro-l,2-benzisoxazol-3-yl}-l.piperidinyl]. methylaimnoplienyl)ethanone. 



propoxy]-4-methoxyamline 
A mixture of 3-[3-[4-(6-fluoro-i,2-benzisoxazol-3»yI> 



(C) 



l-pipeiidinyl]propoxyH-methoxyphenylacctainide (4.2 l-[4-(3-chloropropoxy)-3-methylaminophettyl]ethanone 
g, 9*5 mmolcs), prepared as in Example 26 above, in Xo a stirred suspension of sodium hydride (0.87 g, 

l^f.^^^^T^ "^'^ /^t."^^ Y'^r ^^^^ ^^^^ mol of a 50% oil dispersion) m dimethylformam- 

(-110 C.) for 2 hours- At the end of the reaction, the . /-^ „„^^^ ^.^,1-^ n';« 

solution was cooled to 0' C. then basified with 25% ^^^T^^^^^^ 
NaOH to pH of 10. Hie product was extracted into bath wis added, dropw^e, a sol^^^ 
ethyl acetate (300 ml). The ethyl acetate solution was inethylanunophenyl)ethanone (3,0 g, 0,0182 mol) dis- 
washed with water and brine, then dried over Na2S04. solved in dimethylformamide (55 ml) so that the tem- 
The solvent was removed at reduced pressure. The perature did not rise above 3^. After the addition was 
crude oil was purified by flash chromatography on a complete, the reaction was stirred for 80 minutes at 
siHca gd column. The product thus purified was an oil, ambient temperature. The reaction was cooled to 5' and 
2.6 g. Crystallization firom ethanol (5 ml) and petroleum ^ solution of l-bromo-3-chloropropane (3.1 g, 0.0120 
ether (3 ml) yielded 34344<6.fluoro-1.2-benzisoxazol- ^^jj dimethylformamide (20 ml) was added drop- 
S'lT^ ^ 20 wise. After thisadditionwascomplete,theice bath was 

S^U^YSIS^' ~ removed and the reaction was stirred at ambient tem- 

Calculated for C22H26FN3O3: 66.15% C 6.56% H perature for 2.5 hours. Water (75 ml) was carefidly 
10.52% N, added and after stirring vigorously for 5 minutes, the 

Found: 66.16% C 6,54% H 10,44% N. reaction was left to stand overnight The aqueous mix- 

25 ture was extracted with ethyl acetate and the ethyl 
acetate extract was washed with water, dried with 
l.[443-[4K6-Fluoro-U-ben2isothiazol-3-yl>l- MgS04, and concentrated to yield 3.9 g of a dark soUd. 

piperidinyl]propoxy-3-methylaininophenyl]ethanone i^e compound was purified by preparative HPLC to 

afford 2.4 g of a beige solid. This was combmed with an 
(A) additional sample (3.8 g total) and two consecutive 

l-[(3-N-acetyl-N-methylamino}-4-hydroxyphenyl]etha- recrystallizations fi-om ethanol gave 2.1 g (31%) of 
^^^^ l-[4H(3-chloropropoxy)-3-methylaminophenyl]ethanone 
A solution of 2-methoxy(methylamino)benzene (26.0 as a fluffy, beige solid, m.p. 1 1 S^-UT C. 
g, 0.19 mol) and 1,2-dichloroethane was cooled to 35 ANALYSIS 

10''-15' and a solution of acetyl chloride (33,8 g, 0.43 Calculated for C12H16CINO2: 59.63% C 6.67% H 
mol) dissolved in dichloroethane (50 ml) was dripped m 5.79% 

slowly. FoHowing this addition, an additional 100 ml ' Found: 59.49% C 6.64% H 5.79% N. 
dichloroethane was added. The reaction was cooled to 

0** and aluminum chloride (72.3 g, 0.S4 mol) was added 40 (D) 

over the course of 45 minutes so that the temperature l.[4.[3-[4-(6-fluoro-l,2-benzisothiazol-3-yl>l- 

did not exceed 10*. After con^lete addition, the reac- piperidinyl]propoxy-3-methylaminophenyl]ethanone 

tion was heated to reflux and was stirred for 18 hours fumarate 

under nitrogen. The reaction was cooled and was 

poured into ice. The resulting aqueous phase was ex- 45 A stirred mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 
tracted further with dichloromethane and the combined benzisothiazole (1.9 g, 0.079 mol), l-[4-(3-chloro- 
extracts were washed witii H2O, dried with MgS04, propoxy)-3methylaminophenyl]ethanone (1.9 g, 0.079 
and concentrated to yield 32.0 g of l-[(3.N-acetyl-N- jnol), K2C03(1.1 g), KI (0.1 g), and acetonitrile (95 ml) 
methylamino>4-hydroxyphcnyl]ethanone as a brown refluxed for 16 hours. The reaction was poured mto 

solid, m.p.= 168"-171 C. 50 water and the aqueous suspension extracted with ethyl 

(B) l-(4-hydroxy-3-mcthylaminophettyl]ethanone acetate. The extract was washed (water and brine), 
A mixture of l-((3.N.acetyl-N.methylamino)-l. dried (MgSO*), and the solv(mt>j^ co^^^ 
hydroxyphcnyl]cthanQne (15.0 g, 0.0724 mol) and con- ^ ^^^^ " S of a thick, brown oil. The oil was chro- 
centratedHCI (150 ml) was stirred at reflux for 3 hours. 55 matographed on a Waters Prep 500 LC on silica gel 
The heat was tenninated and the reaction stood over- columns, and concentration of tiie appropriate fractions 
night. The reaction mixture was transferred to a 1 1 afforded 1,5 g of a brown oiL The oil was dissolved in 
beaker and was chilled in an ice-salt bath. Solid sodium acetone and iumaric add (0.4 g, 0.003 mol) was added, 
bicarbonate was added cautiously until the pH was and 1.9 g of a white fiunarate salt was collected. The 
about 2, and the aqueous mixture was allowed to stand 60 salt was recrystallized from dimethylformamide to yield 
ov^^ght The reaction mixture was continu^ to be j j ^^j^^j l-[4-[3-[4<6-fluoro-l,2-benzisotiiiazol-3- 
made basic by the addition of soud sodium bicarbonate. ix 7 . - j. « ..t t • -l n 

After pH 8 was achieved, the reaction mixture was yO-l-pq>endmyl] propoxy.3.methylammc^^^^^ 
extract with ethyl acetate. The ethyl acetate extract none fiima^te as a white sohd, m.p.= 198 -200 C. 
was washed with a 200 ml aliquot ofwater and this was 65 ANALYSIS 

then fed through abed of celite. After washmg the cake Calculated for C28H32FN3O6S: 60.31% C 5.78% H 
with fresh ethyl acetate the phases were separated. The 7.54% N. 

ethyl acetate extract was washed several more times Found: 60.02% C 5.88% H 7.68% N. 
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p Y A MPT P 7A propoxy)-3-metlioxyphenyl]ethanone (4.1 g, 0,017 mol), 

iiAAMTLii /4 ^^^^ ^2.3 g), KI (0^ g), and acctonitrile (100 ml) was 

N-[HH4-(6-Huon)-l^-beiizisothiazol-3-yl)-l- refluxed for 9 tours. The reacdon was poured into 

piperidmyllpropoxy]-4-methoxypheiiyl]aoetamide ^^^^ ^^^^ ^^^^ ^ extracted with 

(A) ^ ethyl acetate. The eactract was washed (water), dried 
N-[3-(3-chloropropoxy)-4-methoxypheiiyl]acetamide (MgS04), and the solvent was concentrated to afford 

To a stirred suspension, under nitrogen, of sodium 8.0 g of a brown oil. The oil was chromatographed on 
hydride (1.8 g, 0.038 mol) in dimethylformamide (60 ml) a Waters Frq> 500 HPLC on silica gel columns. Con- 
was added dropwise, N-(3-hydroxy-4-niethoxy)aceta- jq centration of the appropriate fractions afforded a gum- 
mide (6.1 g, 0,034 mol) dissolved in dimethylformamide ^ residue, which upon trituration with isopropyl 
(23 mi) Aft^ complete addition the reaction was ^^^^ ^^^^ ^ ^ g of a white soKd. The solid was 

stored at ambient temperature for 0.5 hour^^ and then , j . t. i T -.t. i j *i. i trr^ 

3^hloro-14>romoprop^e (5.2 g, 0.033 mol) m dhnetii- ^^^^^ ^ ^«>^^ ethanoL and eAer^ HO was 
ylformamide(10mOwasadded,dropwise.Thereaction 15 added to preapitate 1.7 g of a hydrochlonde salt Con- 
was stirred at ambient temperature for 16 hours, and centration of the isopropyl etiier filtrate, and sunilar 
then it was poured into water, and the aqueous mixture treatment of the residue, afiforded an additional 0.5 g of 
was extracted with ethyl acetate. The extract was the salt The samples were combined and recrystallized 
washed (water), dried (MgS04) and the solvent concen- from absolute ethanol to yield 1.7 g (21%) of l-[4-[3-[4- 
trated to afford a purple solid. The soHd was triturated (6-fluoro-l,2.benrisothiazol-3-yl)-l-piperidinyllpropox- 
with dietiiyl etiier and coUected to afford 2.8 g of a y].3.metiioxyphenyl]etiianone hydrochloride as a white 
purple sohd. This sample was combmed with a sample —ryv ori" r 
(1.2 g) from anotiier run and was recrystallized from axtat 

toluene twice to yidd 19 g of an off-white solid. The , ^ „ ^ ^« . ^ * o«.^ 

solid was flash chromatographed on 200 g of siUca gd, ^ Calculated for C24H27FN2O3S.HCI: 60.18% C 5.89% 

duting the column with ethyl acetate, and subsequent H 5,85% N. 

concentration of the appropriate fractions afforded 2.4 Found: 60.01% C 5.97% H 5.79% N. 
g of a white solid Recrystallization of the compound 

from toluene yidded 2.2 g (17%) of N-[3-(3-chloro. ECAMPLE 76 

propoxy-4-metiioxypheny!]acetamide, m.p.= li2*'-114' 33 N,N-Dmietiiyl-4-[3.[4-(6-fluoro-l,2-benzisoxazol-3-yl)- 

^ l-piperidinyl]propoxy]-3-methoxybenzamide 
ANALYSIS 

Calculated for C12H16CINO3: 55.93% C 6.26% H (A) 

5.44% N. N,N-dimethyl-4-bromopropoxy-3-methoxybenzamide 

Found: 56.25% C 6.29% H 5.44% N. 35 N,N-dimetiiyl-4.hydK>xy-3-metiioxybenzamide 

(B) (5.64 g, 28.7 mmol) in ac^onitrile (450 ml) was added 
N-[3-[3-[4-(6-fluoro-l,2-benzisothiazol-3-yl)-l- potassium carbonate (7.9 g) followed by 1,3-dibromo- 

piperidmyl]propQxy]-4-methoxyphenyl]acetamide propane (11.6 g). The resulting reaction mixture was 

A stirred mixture of 6-fluoro-3-(4-piperidinyl)-l,2- ^ refluxed for 3 hours and stirred at room temperature for 

benasotiuazole (4.0 g, 0,017 mol), N-[3-(3-clioro- 12 hours. The mixture was filtered and concentrated to 

propoxy>4-methoxyphenyl]aoetamide (4.3 g, 0.017 an oil. Following purification by column chromalogra- 

mol), K2C03{2.3 g), KI (0.2 g) and acctonitrile (200 ml) phy, N,N-dimethyl-4-bromopropoxy-3-methoxybenza- 

was refluxed for 10 hours. The cooled reaction mixture jj^^q as a colorless oil (7.6 g) was obtained, 
was filtered and the filtrate was concentxated to yield a 

dark oil. The oil was dissolved in acetone, and ethereal (B) 

HCI was added to yield 5.7 g of a ydlow hydrochloride N,N-dimethyl-4-[3^4-(6-fluoro-l,2-benzisoxazol-3-yl)- 

salt The salt was reversed to the free base and the resul- l-piperidinyl]propoxy]-3-methoxybenzamide 

tantoil(5.2g)waschromatogr£^hedonaWatersAsso- ^ . ^ . ^ - -j- ix 1 ^ 

dates Prep LC utihzmg siHca gd columns. Concentra- ^ stirred mixture of 6.fluoro.3-(4-pipendmyl).l,2- 

tion of the appropriate fractions yidded 4.7 g of an oil, ^enzisoxazole (3.9 g, 17.7 moles), N.N-^etiiyl-4- 

which was converted to a hydrochloride salt. The salt bromopropoxy-3-methoxybenzamide (5.54 g, 17.5 

was converted to its free base yidding 2.8 g of a brown mmoles) and K2CO3 (3 g) in acctonitrile (250 ml) was 

oil. The oil was stirred vigorously with ether to yidd heated at reflux for one hour. At the md of the reaction, 

1.4 g (18%) of N-[3-[3-[4<6-fluoro-l,2-benzisothiazoi-3- the insdubles were filtered and washed wth dichloro- 

yl>l-piperidinyl]propoxy]-4-metiioxyphenyl]acetamide methane. The solvent was removed on a rotary evapo- 

as a white ^lid, 1.4 g, m.p.:« 109'-lir C. ^^^^^ pxaificd by flash chromatogra- 

ANALYSIS xrxTi-^c £ incf xx phy over a alica gd column. The product thus Obtained 

Calculated for C24H28FN3O3S: 63.00% C 6.17% H ^^-^ ^ % n 4. ^ ^ *t, «i 

9 18% N ^'t^ D D as an oil weighed 7 . Oystallization from hot ethanol 

* Fo^di 62.80% C 6.17% H 8.86% N. ^ ^ (45 ml) afforded analytically pure N,N-dimetiiyl-4-[3- 

[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]- 

EXAMPLE 75 propoxy]-3-methoxybeiizamide, 3.95 g, 50%, as light 

l-[4-[3-[4-(6-Fluoro-l,2-benzi5otiiiazol-3-yi)-l- ydlow crystals, m.p.= 126*-127' C 

piperidinyllpropoxy]-3-methoxyphenyl]ethanone ANALYSIS 

hydrodiloride Calculated for C25H30FN3O4: 65.92% C 6.64% H 

A stirred mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 9.22% N. 

benzisothiazole (4.0 g, 0,017 mol), l-[4-(3-chioro- Found: 65.76% C 6,64% H 9.14% N. 
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TjYA vmT x: triturated with water and the resultant solid was col- 

lected to afford 4,2 g of l.[4-[3-[4.(6-fluoro-l,2.be!i- 
l-[4-[3-[4-(6-Fluoro-l,2-benadsoxazol-3-yl)-l- zisoxazol-3-yl)-l-piperidinyl]propoxy]-3-methoxy- 
pipcridiiiyl]propoxyl-3-mcthoxyphenyl]ethaiione oxime pheiiyl]ethanone hydrazone as a yellow solid. The com- 
A mixture of l-[4-[3-[4-(6-fluoro-l,2-benzisoxazol- ^ vovnd was recrystallized firom isopropanol and then 
3yl>l-piperidiiiyl]propoxy]-3-methoxyphttiyI]ethanone ^om toluene to afford 1.7 g (39%), m.p.^lO6'-108* C. 
(4.3 g, 0,01 mol), prepared as in Example 3 above, hy- ANALYSIS 

droxylaminc hydrochloride (1.3 g, 0.018 mol), ammo- Calculated for C24H29FN4O3: 65.44% C 6.64% H 
mum acetate (L7 g, 0.022 mol) and cthanol-H20 was 12.72% N. 

stirred and refluxcd for 16 hours. The reaction was Found: 65.38% C 6.55% H 1155% N. 

poured into water, and the mixture was cooled in an ice KX AMPI.F 80 

bath for 2 hours. The resultant, white solid was col- liAAxviri.ji 

lected, washed with water and dried to yield 4.6 g of 6-Fluoro]-3-[l-[3-[2-mcthoxy-4-(l-methylethenyl)- 

hydrochloiide salt of the oxime, m.p. 2i6*-218* C. The phenoxy]propyl]-4-piperidinyl]-l,2-benzisoxazole 

compound was dispersed in water and ammonium hy- hydrochloride 

dtxMddcwas added untU the suspeMion v^d^edly ^ ^j^^j^,^ of butylHthium (4.7 mi of a 2.3M solution 

basjc. T^baac su^on was then extracted with j„ ^ ^ ^jg, ^ tetrahyd^fi^ (gs 

dichloromethane, and after washing with water, drying .^.^ „Z1„ ^t^^^ i^A r^uA ♦/> w 

(MgSO«), and concentrating the ejrtract, 3.0 g of wMte '^J^°^f^^\f°^ , ? «°P"- 

LjMmdtingatlSSMTO-CwereTv^lTieconi- 20 pylaI«,h6lKiryicebatL >fc^^^ 

pound was recrystallized from dimethylfonnamide to bromde (3.8 & 0.0106 mol) was a^ 

iddd 2.3 g (52%) of H4-p-[+<6-fliioro.U.benzisox- ^ *=f»^ f addition the 

L>1.3.yl).l-piperidinyl]pio^o;i^3methoxyphenyl]e. ^^ed at -65 for one hour and was Aen 

thanone onie^s a white soHd. m.p.=168--170- C. ^ gr^dnaUy warm up to amb«mt t«Mmperatoe. 

^^^ygjg 25 where it was stirred for an additional 3.5 hours. The 

Calculated for C24H28FN3O4: 65.29% C 6.39% H reaction was cooled to 0% and a solution of l-[4.[3- 
9 52% N nuoro-l,2-benzisoxazol-3-yl)-l-piperidmyl]propoxy]-3- 
* Found! 65.27% C 6.44% H 9.46% N. methoxyphenyl]ethanone prepared as m Example 3 

above (4.7 g, 0.0110 mol) dissolved in tetrahydrofuran 
EXAMPLE 78 30 (50 ml) was added^ dropwise, over the course of 30 

l.[4-[3-[4^6-Fluoro-l,2-benKSOxazol-3-yl)-l- minutes. After the addition was complete, the reaction 

piperidinyl]propoxylmethoxyphenyl]ethanone oxime was stirred at ambient t«nperature for 19 hours. The 
O-methyl ether reaction was poured into water and the aqueous mixture 

* , ^ ^ . r', r.t n ^ ^ • i ^38 cxtractcd Avith diethyl ether. The diethyl ether 
A solution of H4.[3-[4<6.fluoro-l,2-b^ 35 extract was washed several times witii water, dried with 

yl)-l-p^ndmyypropox3*^^ MgS04and concentrated to yield 7.0 g of a Ught orange 

4.3 g 0.01 mol) pr^ed in Example 3aboye, me- R^crystallization from toluene-hexane provided 

Most of the solvent was cvapoiat^ under reduced ^ combined with an additional sample (6.5 g total) 

pressure, and the residue was diluted with water to ^ ^utunw^ w u r^Kxr)^ a • 

precipitate 1.6gof awhitesoHd, m.p, 200--20r C. THe punfi^tion ^ep^rative OTL^ 

^ueius mtratJ upon standing deposited another crop '^^f P«P IX/System 500) fye 5^ g of a beige sohd, 

of white crystals, which yielded iSg of a pale, yeUow which rmiamed contammated by mphatijaphosphine 

soHdwitham.p.of70V7rCTheinitialcropofcrys- oxid^pecompoimd was token up m a^^ 

tals was converted to its free base with aqueous NaOH. ^^1 (300 ml) and metiianol (5 drops) and ethereal HCl 

After extractive workap with ethyl acetate, 1.2 g of tiie JfaFr '^'^^ g of a pale, white sohd, 

free base was obtained. The two samples were com- « o 

bined and recrystallized from isopropyl ether to afford , « _ ^ . ^ ^ 

2.0 g (44%) of l-[4-[3-l4-(6.fluoro-l,2.bcnzisoxazol.3- Calculated for C25H30CIFN2O3: 65.14% C 6.56% H 

yl)-l-piperidinyl]propoxy]methoxyphenyl]ethanone 6.08% N. 

oxime O-melhyl ether as colorless crystals, Found 64.95% C 6.62% H 6.04% N. 

m.p. =97'-99' C EXAMPLE 81 
ANALYSIS 

Calculated for C25H30FN3O4: 65.92% C 6.64% H (E>l-[4-[[4-[4-(6-Fluoro-l,2-ben2isoxa2ol-3-yl)-l- 

9.22% N. pipcridinyl]-2-butenyl]oxy]-3-methoxyphenyl]ethanone 

Found: 65.89% C 6.86% H 9.15% N. ^ mixture of 6-fluoro-3-(4-piperidinyI)-l,2-benzisox- 

^iAMPJJB 79 t^-^ mmoles), K2CO3 (2 g), (E)-4.[(4-bromo- 

2-butenyl)oxy]-3-mcthoxyacetophenone (4.0 g, 1.3 eq) 
l-[4-[3-[4-(6-Huoro-l,2-benzisoxa2ol-3-yl>l- ^ acetonitrile (100 ml) was heated at reflux for 2 hours. 
pipendinyl]propoxy].3-methoxyphenyl]etiianone ^f^^ reaction, the solvent was removed on 
hydrazone rotary evaporator. The residue was extracted into 
A stirred mixture of l-[4-[3-[4-(6-fluoro-l,2-benzisox- dichloromethane (300 ml). The insolubles were filtered 
azol-3-yl>l-piperidinyl]propoxy]-3-methoxyphenyl]e- off. The dichloromethane was concentrated. The crude 
thanone (4.3 g, 0.01 mol), prepared as in Example 3 65 product was purified on a flash chromatography col- 
above, hydrazine (0.8 g, 0.0025 mol), and ethanol (40 umn. The product duted as an oil, weight 2.87 g (64%). 
ml) was refiuxed for 16 hours. The cooled solution was Recrystallization from ethanobhexane (20 mit5 ml) gave 
concentrated to yield an oily residue. The residue was (E)-i-[4-[[4-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 
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pipendinyl]-2-butenyl]oxy]-3-methoxyphenyl]ethanone ]oxy]-4-bydroxyphenyl]ethaiione hydrochloride as 

as ofif-wbite crystals: 2,46 g; m.p.=9r-93' C white crystals, 37,5% , m.p.=208*-210' C 

ANALYSIS ANALYSIS 

Calculated for C25H27FN2O4: 68.48% C 6,21% H Calculated for C24H25FN204JIC1: 62.54% C 5.69% 

6.39% N. 5 H6.08%N. 

Found: 68.28% C 6.12% H 6.27% N. Found: 62.40% C 5.60% H 6.04% N. 

EXAMPLE 82 EXAMPLE 85 

(Z)-H4-I(4-Chloro-2-butenyl)oxy]-3-niethoxyphenyl]e- (E)-l-[3-[[4-[4<6-Fluoro-l,2-benzisoxazol-3-yl)4- 
thanone 10 piperi(Mnyl]-2-butenyl]oxy]^benzyloxyphenyl]etha- 

A stirred mixture of 4-hydroxy-3-methoxyacetoph6- 

none (16.6 g, 0.1 mole), K2CO3 (14 g, 0.10 mole) and (A) (E)-3-[(4'-bromo-2'-butenyl)oxy]-4-benzylox- 

cis-U4-dichloro-2-butene (Aldrich, 15 g, 0.12 mole) in yacetophenone 

acetonitriie (250 ml) was heated at reflux for 2,5 hr. The jj To 4-benzyloxy-3-hydroxyacetophenone (17.6 g) in 

mixture was fQtered and concentrated to an oil. Purifi- acetonitriie (200 ml) was added potassium carbonate (10 

cation was by flash chromatography. The fractions g), followed by the addition of (E>l,4-dibromobutene 

containing the purest product were combined and con- (19 g). The resulting mixture was heated at reflux for 3 

centrated to give white crystals, 7,7 g, 30% . This was hours. The mixture was concentrated^ extracted into 

recrystallized from ether to give analytical pure (Z)-l- 20 dichloromethane, and the potasaum salt was removed 

[4-[(4-chloro-2-butenyl)oxy]-3-methoxyphenyl]edia- by filtration. Solvent was removed, and the resulting 

none (2.72 g), m.p. =64*-66' C. material was puriified by flash chromatography to yield 

ANALYSIS 20.5 g of (E)-3-[(4'-bromo-2'-butenyI)oxy]-4-benzylox- 

Calculated for C13H15CIO3: 61.30% C 5.94% H, yacetophenone as white crystals. 

Found: 61.28% C 5.94% H. 25 i r^t tta ta /£ a 1 t. • t im 

" (E>l-[3-[[4-[4-(6-fluoro-l,2-ben2isoxa2ol-3-yl>l- 

EXAMPLE 83 piperidmyl]-2-butenyl]oxy]-4-benzyloxyphenyl]etha- 

(Z)-l-[4-[[4-I4-(6-Fluoro-l,2-benasoxazol.3-yl>l- 
piperidinyl]-2-butenyl]oxy]-3-methoxyphenyl]ethanone A mixture of 6-fluoro-3-{4-piperidinyl>l,2-benzisox- 

A stirred mixture of 6-fluoro-3-(4-piperidinyl>l^ 30 azole (5.62 g. 25^ inmoles). 
benzisoxazole (2.2 g, 10 mmoles), K1CO3 (1.8 g, 13 ^ . ^ (E^3.[(4.-teomo.2'4«tenyl)oxy]-4.^^ 
nmioles) and (Z)-l-[4-[(4<*loto-M«Wl)oxyI-3- yacetophMO^(10 g. 26.6 imnole) m a^toffl^ 
methoxyohenylletiumone (3 43 g 9 7 mmoles) in aceto- ^ heated at reflux for 3.5 hr. The mixture was 
mtrile(ia)ml)>lasheatedaireflixfor lihr. AtHieead *° Ther«idi« 

of the reactioi. the solvent was removed and the inor- 35 wa* extracted mto dtoMoromethane (3<» "J) and u«>l- 
gamcs were filtered after addition of dichloromethane i*les were fflteed. The crude mate^^^ 

mD. The dichloromethane solvent was removed «»?ethane sohxtoon was punfied on a fesh chtomtog- 
again. The crude oil was purified on two flash chroma- raphycolunm.Tte product thmpurifi^w.^^ 
toeraohv columns to eive a colorless oil (2.78 z) The * white solid. Recrystaliization from hot ethanol 
oilwL solidified by ^gorously drying on a ^^^nm « Save7.11gof(E).l.[H[4-I4<6-f^^ 
pump. Recrystaliization from ethanol (10 ml) and hex- 3^>l-P»pendmylRbutenyl]oxy]-fceii^^^ 
aoe (2 mO gave analyticaily pure (2D-l-[4-[I4-[4<6. ^^^"1!! "^"^ '''^^ m.p.=124 -125 C 
flnoro-l,2-benzisoxazol-3-yl)-l-iHperid!nyl]-2-butenyl- ^ , , ^ , ^ ti ttkt « ««« ^ tt 
]oxy]3-methoxyphenyl]etk.;onVl!83 & li^^ 5.-^S^ C3,H3iFN204: 72.36% C 6.07% H 

ANALYSIS '2-2^^ ^ ^-^^^ ^ ^-^^ ^* 

Calculated for C25H27FN2O4: 68.48% C 6.21% H EXAMPLE 86 

^'fSiS; 68.26% C 6.18% H 6.32% N. „ 6-F!uoro-3-[H3-[(5-metho^-im^ 

50 propylj-4-pipendinyl]-l,2-ben2dsoxazole 

EXAMPLE 84 6-(3-Chloropropoxy]-5-methoxyindole 
(EH-[3-[[H4-(6-Huor^ To a stirred suspension of sodmm hydride (0.94 g, 
dmyl3.2-butenyl]oxy]-4.hydrox^^^^ 50^^ ^ dispersion) in dimethylformam- 
hydrochlonde ml) under nitrogen and cooled to -5" was 
The mixture of (E)-l-[3-IE4-[4-(6-fluoro-l,2-benzisox- added, dropwise, 5-methoxy-6-hydroxyindole (3.2 g, 
azol"-3-yl)-l-piperi<ynyl]-2-butenyl]oxy]-4benzyIoxy- 19.6 mmol) dissolved in dimethylfonnamide (60 mQ so 
phenyl]ethanone (5,5 g, 10.7 mmole), acetic add (50 that the temperature did not exceed —2*. After com- 
ml), and hydrochloric acid (6 ml) was heated at 75*" C plete addition, the reaction was stirred for 45 minutes at 
for 2 hr. At the end of reaction, the solvent was reduced 60 0°. While inaintaining the reaction temperature between 
about 20 ml on a rotary evaporator. The solution was —5' and 0", a solution of l-bromo-3-chIoropropane (3.1 
poured into ice water (350 ml) and extracted with di- 19.6 mmol) dissolved in dimethylformamide (IS ml) 
ddoromethane (3x250 ml). The dichloromethane solu- was slowly added. The mixture was stirred at ambient 
tion was washed with brine and dried over NaiSO^. A temperature under nitrogen for 21 hours. The reaction 
solid formed on concentration of the solvent. This was 65 was cooled in an ice bath, and water was added to de- 
collected by filtration (3.4 g). RecrystaUization from hot stroy the excess sodium hydride, and the aqueous mix- 
methanol (40 ml) gave 1.82 g of (E)-l-[3-[[4-[4-(6- ture was extracted with ethyl acetate. The ethyl acetate 
fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]-2-but€nyl- extract was washed with water, dried with MgSOi and 
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concentrated to yield 5.3 g of a dark, oily liquid. This tracted with ethyl acetate. The ethyl acetate was 

was combined with an additional sample, for a total of washed with water, dried (MgS04), and the solvent was 

10.0 g, and purification by preparative HPLC (Waters concentrated to afford a dark oil. The oil was flash 

Associates prep LC/System 500) provided 5.1 g of a chromatographed on silica gel. Upon concentration of 

brown solid. A 2.5 g sample was recrystallized from 5 the s^propriate ficactions, 3.0 g of a white, foamy sub- 

isopropyl alcohol to yield 1.1 g (30%) of 6-(3-chloro- ^^^^ ^ obtained. The substance was dissolved in 

propoxy>5-methoxyindole as beige crystals, ^thyl acetate (75 mi) and fumaric add (0.97 g, 0.083 

m.p.=73*-75* C j^qjj added. The mixture was briefly heated to 

'^^^^^^^^ reflux, and then stirred at ambient temperature for 1.5 

^"""^ C12H14CINO2: 60.13% C 5.89% H jo j^e resultant insoluble white fumarate salt was 

5M% N. collected and afforded 4.2 g of product Recrystalliza- 

Found: 60.26% C 5.86% H 5.77% N. ^^^^ dimethylfoLamide yielded 3,1 g 

B. (36%) of 6-fluoro-3-Il-[3-[{lH-indol-7-yl)oxy]propyl]- 

6-Fluoro-3-[l-[3-[(5-methoxy-lH-indol-6-ylloxy]- 4-piperidinyl]-l,2-benzisoxaaEole hemifumarate as a 

propyl]-4-piperidinyi]-l,2-benzisoxazole white solid, m.p.=213*-215' C 

A mixture of 6-fluoro-3-(4-piperidinyl).l,2.ben2isox- ^^F^.^}^, . xr ™ n ^ ^ acr n <; sn^. w 
azole (Z5 g, 11.5 mmol), 6-(3Hchloropropoxy>5- Calculated for C25H26FN3O4: 66.50% C 5.80% H 
methoxyindole (2.5 g, 10.4 mmol), K2CO3 (1.6 g, 11.5 9.31% N. ^ ^ „ ^ xr 

mmol), KI (200 mg) and acetonitriie (100 ml) was ^ ^oxmd: 66.23% C 6.14% H 9.39% N. 
stirred at reflux under nitrogen for 40 hours. The cooled EXAMPLE 88 

reaction was poured into water and extracted with ethyl 

acetate. The ethyl acetate extract was washed with 6.Fluoro.3-[l-(3-hydroxypropyl>4-piperidmyl]-l,2- 
water, washed with brine, dried with MgS04 and con- benzisoxazole 
centrated to yield 4.0 g of a solid. The compound was ^5 A stirred mixture of 6-fluoro-3<4-piperidinyl>i,2- 
recrystallized from ethanol to afford 3.3 g. Another benzisoxazole (10.0 g, 0,045 mol), K2CX)3 (10.0 g), 3- 
rccrystaUization from ethanol (u^g a charcoal bromo-l-propanol (7.3 g, 0,046 mol) and acetonitriie 
treatment) provided 2.9 g (66%) of 6.fluor<>Hl;[H(5- (200 ml) was refluxed for 3 hours. The reaction was 
mcthoxy-lH-mdol-6-yl)oxy]propyl]^ppe^^ ^^^^ jj^q and 7.1 g of a bdge solid was col- 

^^^^tI^ ^ * ' ^^'^ 30 lected. The filtrate was extracted with dichlorometh- 

ANALrYSIS ^ „ ^ ^^tn/w TT ane, and after concentration an additional 6.7 g of crude 

Cdcidated for CmH2«FN303: 68.07% C 6.19% H ^^^^ ^ 

Form± 67.89% C 6.07% H 9.91% N. m ethyl acetate to affori 8 0 g of 

ruuuu. v,.B7 /c w « i» 6.fluoro-3-[l-(3-liydioxypropyD-4-pipendmyl]-l^ben- 

EXAMPLE 87 35 zisozazole as an off-wliite solid. A sample (4.0 g) was 

6.Fluoro-HHH(IH-indol-7-yl)oxy]propyl]^ recrystollized from ethanol-wat^ (with charcoal treat- 

piperidinyq-U-benzisoxazole herXrirale ^?^> ^^^,1^;^,?,^^^^^ ^ ^'^^^^'^ ^ ^ 

sohd, m.p,=140 -142 C 
(A) 7-(3-Chloropropoxy)!ndole ANALYSIS 
To a stirred suspension of sodium hydride (0.8 g, ^ Calculated for C15H19FN2O2: 64.73% C 6.88% H 
0.017 mol of a 50% oil division) in dimcthylformam- 10.06% N. 

ide (20 ml), under nitrogen, was added dropwise 7- Found: 64.79% C 6.97% H 10.03% N. 
hydroxyindole (2.1 g, 0.0157 mol) m dimcthylformam- EXAMPLE 89 

ide (20 ml). After complete addition, the reaction was cJ^Ayif 

stirred at ambient temperature for 0,5 hour and then 45 6-Fluoro-3-[l-(2-pyrimidinoxy)propyl]-4-piperidinyl]- 
cooled to 15^ C. To this cooled solution was added, 1,2-benzisoxazole fuinarate 

drc^Jwise V^'''^'^?;*'^?"'?^ ^^"^ ^^'^ f ^'^^^'^ To a stirred suspension of 6-fluoro.3-[l-(3-hydroxy- 

m dmiethylformanude (5 nd). The reaction was then ^^«„iva_«w^ -5 u^^^^^^^^^^ Wfi J n ni% 
stirred at ambient tenmeiaturc for 16 hours. The reac- prop5^I>^Pipcndmyl^l,2-benziso^^ g, 0.013 

S^as poured int^^, and the aqueous suspension 50 mol) m 

extractedSdth ethyl acetate. The^yl acetaVwas ^f^^^^^^if^^^^ 0.013 mol) d^- 

washed with water, dried (MgSO*), and thesolvent was ^^^^^jn tetndiydrofuran (20 ml). After complete addi- 
concentrated to afford a dark brown oil Foflowing ton, the reaction was stirred at ambi^^ 
flash chromatography on silica gel, 7.(3K:hloropropox- 5 mm, and tiben 2-chloropyimiidme (1.6 g, 0.014 mol) 
y)indole was obtained as a colorless oil, 1.0 g. 55 was added. The reaction was stured at ambient temper- 

^^^y^YSIS atars for 4 homrs, and TLC at this time indicated an 

Calculated for C11H12CINO: 63.01% C 5.77% H mcomplete reaction. An additional quantity of the base 
6.68% N. (P-^ S) was added, and the reaction was allowed to 

Found: 63.25% C 5.61% H 6.65% N. proceed at ambient temperature for 14 additional hours. 

60 The reaction was poured into water and the aqueous 
(?) mixture was extracted with dichloromethane. The ex- 

^Fluoro-3.[l.[3-[(lH-indol-7-yI)oxy]propylR tract was washed (H2O), dried (K2CO3), and the sol- 

piperidinyl].i,2-ben2isoxazole hemifumarate ^^at was concentrated to afford a wet soUd, The solid 

A stirred mixture of 7-(3-chloropropoxy)-lH-indole was triturated with diethyl ether and the product that 
(3.5 g, 0.017 mol), 6-fluoro-3-(4-piperidinyl)-l,2-ben- 65 separated was collected to yield 1.0 g of the starting 
zisoxazole (3,5 g, 0.017 mol), K2CO3 (2.3 g) and acetoni- alcohol. The filtrate was then concentrated to afford 3.8 
trile (60 ml) was refluxed for 1 1 hours. The reaction was g of a waxy, yellow solid. This material was combined 
poured into water, and the aqueous mixture was ex- with 2.6 g from another run and the combined sample 



5,364,866 

83 84 

flash chromatographed on silica gel, duting Gxst with crude oil was purified by flash chromatography on a 

ethyl acetate and then with 8% diethylamine-ethyl ace- silica gd colunm. The fractions containing the pure 

tate. Concentration of the appropriate fractions af- product were pooled and concentrated to a light yellow 

forded 3.0 g of the desired compound as a yellow solid oil (3.94: g, 74%). Crystallization from ethanol and 
The solid was converted to a fmnarate salt with fumaric 5 petroleum ether gave 2-{4-(6-fluoro-l,2-benzisoxazol-3- 

acid in acetone, and then reversed to its free base. It was yl).l-piperidinyl]me&yH,4-ben2odioxan as ofF-white 

combmed with another sample and the combined sam- crystals, 2.22 g, m.p.— 86*-87* C 

pie (3.8 g) chromatographed on silica gel on HPLC ANALYSIS 
(4.5% methanoldichloromethane as eluent). Concentra- 
tion of the appropriate fractions yidded L6 g of a yd- lo Calculated for C21H21FN2O3: 68.47% C 5.75% H 

low solid. A fumarate salt was prepared to yield 2.1 g 7.60% N. 

« . 6.fiuoro-3.[l-p-pyrimidmoxy)prop^^ p^^^^ gg 33^^ ^ 5^5^^ ^ 7 51^^ 
pipendinyl]-l,2-benzisoxazole fumarate, 

m.p.=184M86" C. EXAMPLE 92 

ANALYSIS „ ~ -n, < iiitf XT 2-[4-(6-Fluoro-l,2-ben2asoxa2ol-3-yl)-l-piperidinyl]e- 

IiSn C23H25FN4O6: 58.47% C 5.33% H iylM,4.benzodiox^ 

Found: 58.52% C 5.34% H 11.80% N. (A) 2-mesyloxyetiiyl-l,4-benzodioxan 

EXAMPLE 90 To the compound 2-hydroxyethyM,4-benzodioxan 

^ * ^ ^ rw^rn t - i ^ i\ i (11.96 g) iu dichloromethaue (450 mR was added tdcth- 

6-Aceto^M6-fl»oro-l 2*^^oW.y])-l- ^ig^f (o.l2 mol, 10 ml). MesylcUoride (9.2 g) was 

pipendMyl]inethyl-1.4-benzodio«n ^ ^ ^^^^ ^ ^ 

(A) 6-aceto-2-mesyloxymethyl-l,4-benzodioxan stirred for one hour at room temperature. After comple- 

6-Aceto-2-hydroxyethyl-l,4-benzodioxan (3.39 g, 16.3 tion of the reaction, the solution was washed with wa- 

mmol) was dissolved m trichlorometiiane (100 ml). ter, brine, and concentrated to an oil, which was puri- 

Trietiiylamine (2.5 g) was added to mesylchloride (2.5 fied by chromatography on aHca gd to yield 2- 

g, 1.35 eq) at 0* C The mixture was stirred for 2 hours mesyloxyethyH,4-benzodioxan, 17.08 g. 



at room temj>erature. The mixture was then diluted, 



(B) 



washed with an ice/daute hydrocmo^^ acid mixtore 3^ 2.[4-(6-fluoro-l,2-benzisoxazol-3-yl).l-piperidmyI]e. 
(150 ml), washed with sodium bicarbonate and brme, ' _ j 4-benzodioxan 

dried over magnesium sulfate, and concentrated to yidd ^ ^ ' 

5.6 . Following chromatography on a SiOi column, 3.64 A mixture of 6-fluoro-3-(4-piperidinyl)-l,2-benzisox- 
g (78% yidd) of 6-aceto-2-mesyloxymetiiyl-l,4-ben- azole (4.7 g, 21 moles), K2CO3 (15 g, 25.4 moles) and 
zodioxan were obtained. 35 2-mesyloxyethyl-l,4^>»izodioxan (5.5 g, 21.3 mmoles) 

in acetonitrile (250 ml) was heated at reflux for 3.5 
^ r « , - , « tx ^ hours. At the end of the reaction, insolubles were fil- 

6-aceto-2-[4<6-fluoro-l,2-b^ The solid was washed witii dichloromethane (200 

pipendmyI]metiiyH,4.benzodioxan ^ solutions were combined and evaporated to an 

A stirred mixture of 6-fluoro-3-(4-piperidmyl>i,2- ^ oil. This crude oil was purified by flash chromatogra- 
benzisoxazole (3.0 g, 13.6 mmoles), K2C03 (2 g, 14.5 phy on a silica gel column. The material thus obtained 
mmoles) and 6-aceto-2-mesyloxymethyH4-benzodi- was crystallized from ethanol. The 2-[4-(6-fluoro-l,2- 
oxan (3.5 g, 12 mmoles) in acetonitrile (100 ml) was benasoxazol-3-yl)-l-piperidinyl]ethyl]-l,4-benzodioxan 
heated at reflux for 3 hr. At the end of the reaction the crystals were collected and wdghed 3.8 g, 48%, 
solvent was removed on a rotary evaporator. The resi- m.p.=112*-li3* C. 
due was extracted into dichlorometime (350 ml) and ANALYSIS 

the insolubles were filt^ed off. The dichloromethane Calculated for C22H23FN2O3: 69.09% C 6,06% H 
solution was concentrated and the crude oil was puri- 7.32% N. 

fied by flash chromatography. The product thus ob- Found: 69.17% C 6.02% H 7.31% N. 
tamed wdghed 3.38 g (59%). Recrystallization from 

ethanol gave 6-aceto-2-[4-(6-fluoro-l,2-benzisoxazol-3- EXAMPLE 93 

yl>l-piperidinyl]methyl-l,4-benzodioxan as light yd- 6-[3-[4-(6-Fluoro-l,2-benzisoxazoi-3-yl>l-piperidinyl]- 
low crystals (3.2 g), m.p.=122"-123* C. propoxy].7-metiioxy-l-tetralone 
ANALYSIS i' i-' 

Calculated for C23H23FN2O4: 67.31% C 5.65% H 55 (^) 6-(3-chloropropoxy)-l-tetralone 

6.83% N. A mixture of 6-hydroxy-7-methoxy-l-tetralone (L 

Found: 67.24% C 5.50% H 6.75% N. Org. Chem., 1985, 50, 4937) (1.5 g, 7.8 mmol), K2CO3 

gj^^^j^T^g (1.7 g, 12.3 mmol), and acetone (30 ml) was stirred at 

reflux under nitrogen for 45 minutes. The reaction was 

2-[4-(6-Fluoro-l,2-benzisoxazol-3-yl>l-piperidinyl]- ^ cooled to ambient temperature and a solution of 1- 
methyl-l,4-benzodioxan bromo-3-chloropropane (1.9 g, 12.1 mmol) dissolved in 

A stirred mixture of 6-fluoro-3-(4-piperidmyl)-l,2- 8 ml acetone was dripped into the mixture. After total 
benzisoxazole (3.0 g, 13.6 mmoles), K2CO3 (2.45 g. 17.7 addition, the reaction was heated to reflux and stined 
mmoles), 2-metiKinesulfonyloxymethyl-l,4-beiizodi- under nitrogen for 21 hours. The reaction was cooled to 
oxan (3.35 g, 13.7 mmole) in acetonitrile (100 ml) was 65 ambient temperature and filtered. The filter cake was 
heated at reflux for 12 hours. At the end of the reaction, washed well with acetone and the filtrate was concen- 
the insolubles were filtered and rinsed with dichloro- trated to yield 2.0 g 6-(3-chloropropoxy)-7-methoxy-l- 
methane. The organic solution was concentrated. The tetralone as an amber oil. 
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benzoxazolinone (2.4 g, 0.009 mol), K2CO3 (3.6 g), a 
^r^TMfiieK A^'L. • i-i i\i • -J- n few crystals of KI, and acetonitrae (50 ml) was stirred 
6.[3W6.fluor(^l,2.benzisoMzoW^^^ andrefluxedfor 13 hours. Tlie reaction was poured into 

propoxy]-7-nicthoxy-l-tctralone ^^^^ ^ ^ ^^^^ ^^^^ separated was col- 

A mixture of 6-fluaro-3-(4-piperidinyl>l^-benzisox- 5 lected to afford 3,3 g of crude product The solid was 
a2ole (0.78 g, 3.6 mmol), K2CO3 (0.60 g, 4.1 mmol), KI chromatographed on a Waters Pr^ 500 HPLC Con- 
(100 mg), 6<3-chlQropropoxy>7-mcthoxy-l-tetralone centration of appropriate fractions afforded 2.3 g of a 
(0.87 g, 3.2 mmol), and acetonitrile (50ml) was stirred at ^^^^ ^1^^ and recrystallization from ethyl acetate 
reflux under nitrogen for 17 hours. The cooled reaction yielded 1.2 g (31%) of N-[3-[4-(6-fluoro-l,2-ben2isox- 
was poured into 100 ml of water and the aqueous mix- 10 azoi-3-yD-l-piperidinyl]propyl]-6-acetyl-2-benzoxazoIi- 
ture was extracted with ethyl acetate. The ethyl acetate = 152*-154' C 

extract was washed with brine, dried with MgS04 and ANALYSIS 

con^tmted to yidd l.Tg of a brown oil. The dl w^ Calculated for C24H24FN3O4: 65.89% C 5.53% H 
purified by preparative HPLC (Waters Associates Prep ^ ^ ^ :> ^ 

LC/systcm 500) to afford 1.0 of a light brown solid. i< „^ ^ oioa/ tt o <i<y xr 

niis was combined with an additioiS^ sample (2.3 g ^^^^^ ^^.67% C 5.48% H 9.52% N. 
total) and recrystallization from ethanol yielded 1.7 g. A EXAMPLE 95 

subsequent recrystallization from ethanol gave 1.25 g r-, ^ nt. n -* i\ 1 • n 

(36%) of 6-[3-[4<6-fluoro.l.2-benzisoxazol.3.yl)-l- N-[344<6.fluoro4^b<™xazol-^^^^^ 
piperidinyllpropoxy]-7-methoxy-l-tetralone as a beige 3^ propyllphthahmide 
powder, m.p.=129'-13r C A mixture of 6-fluoro-3-(4-piperitoyl>l,2-benzisox- 

ANALYSIS azole (6.44 g, 29.1 mmole), K2CO3 (6.4 g, 46 mmoles). 

Calculated for C26H2?FN204: 69.01% C 6,46% H N-(3-bromopropyl)phthalimide (8,4 g, 31 mmoles) in 
6.19% N. acetonitrile (150 ml) was heated at reflux for 3.5 hr. The 

Found: 68.77% C 6.43% H 6,16% N. 25 insolubles were filtered. The solvent was removed at 

EXAMPLE 94 reduced pressure and the residue was purified by silica 

gel column chromatography to give N-[3-[4-(6-fIuoro- 
N-[3-[4-(6-Fluoro-l,2-bcnzisoxazol-3-yl)-l-piperidinyl]- l,2-benzisoxazol-3-yl)-l-piperidmyl]propyl]phthaIlmide 
propyl]-6-acetyl-2-benzoxazolinone ^ ^ white solid. Recrystallization from ethanol yielded 

(A) N^3-chloropropyl>2-benzoxazolinone 30 ^-8 g (83%) of off-white crystals, m.p,= 129'-1300C. 

To a stirred ««P«sion of so^um hydride (7.8 g 0.16 for C23H22FN3O3: 67.89% C 5.44% H 

mol, ether-washed) m duncthylformamide (75 ml) was - ^ ^ j ^ 

added dropwise under nitrogen, 2-bcnzoxazolinone W^.^^. ^7 4q«, r ^ 7S<?f. H 10 n<3J. N 
(20.0 g, 0.15 mol) dissolved in dimethylformamide (150 ^^'^^^^ ^ ^'^^^^ ^ ^^'^^^^ ^■ 

ml). After conqjlete addition the reaction was stirred at EXAMPLE 96 

ambiait temperature for 30 min, and then it was cooled w-» a • ^\A/^£l lot. ^1 ^ «n 

to -5- C. >^ an ice^tone bath. A solution of 3- 1<3-Ammopropyl)^6.fluoro.l,2^^ 
chloro-l-bromopropane (46.6 g, 0.30 mol) in dimethyl- pipendme dihydrochlonde 

formamidc (50 ml) was added dropwise (temperature A mixture of N-[3-I4<6-fluoro-l,2-benzisoxazol-3-yl> 
never exceeded 0* C), The reaction was allowed to ^ l-piperidinyl]propyl]phthalimide (8.5 g, 21 moles), hy- 

reach ambient temperauture and was stirred for 16 hours. drazine monohydrate (1.5 g, 30 mmoles) in methanol 

The reaction was poured into water^ and the aqueous (60 ml) was heated at reflux for 2 hours. At the end of 

mixture was extracted with ethyl acetate. The ethyl the reaction, methanol was removed to leave a crude 

acetate was washed with water, dried (MgS04), and tiie solid. To this was added water (60 ml), then the mixture 
extract concentrated to afford 21.9 of a brown solid 45 acidified with HOI to pH 1. The insolubles were 

The soHd was recrystallized firom toluene-hexane to filtered with the aid of a pad of celite. The aqueous 

afford N-(3-chloropropyl)-2-bcnzoxa2olinone as large solution was basified with 50% NaOH, (pH 13), then 

needles, 15.6 g, m-p. =264'-266* C. extracted with dichloromethane. The combined dichlo- 

(B) N-(3^hloropropyl)^acetyl-2-benzoxazolinone 50 ^^^^^^ so^^^on was i«^ed with brine, then dried 
^ ^ ^ J ^toa colorless oil (4.5 g). The analytical sample (1.5 g) 

A mixture of N-(3-chloropropyl>2-benzoxazolinone prepared by treating the oil with HCl in ethanol at 

(8.5 g, 0.04 mol), poiyphosphoric add (100 g), and q -j^ l-(3-aniinopropyl)-4<6-fluoro-l,2-ben2dsox- 

acetic add (2.4 g, 2.3 ml, 0.04 mol), was stirred and azol-3-yl)piperidme dihydrochlonde was obtained as 
heated at 100* C for 2 hours. The hot solution was crystals, 2.03 g, m.p.=: 23^-234* C. 

poured into ice-water to dQ)0sit a yellow gum. The 55 p^^ySlS 

mixture was extracted with dicblorometiiane, and insol- Calculated for C15H20FN3O.2HCI: 51,44% C 6.33% 
ubles were filtered. The dichloromethane extract was jj j2 00% N 

i^ed with wattt, dried (KaCOs)^^^ Found: 51.35% C 6.49% H 11.90% N. 

afford 6.4 g of a shghtiy green sohd. This was recrystal- 
lized firom ethanol (95%) to yield N-(3-diloropropyI)-6- 60 EXAMPLE 97 

^ ^"""^ "^^^ ds-2-[3-[4<6.Huoro-l,2-benzisoxazol-3-yl)-l- 

m.p.-100-l03 C piperidinyl]propyl]-hexahydro-lH-isoindole-l,3-dione 

(C) hydrochloride 
N-[3-[4<6-fluoro-l,2-bcnzisoxazol.3-yl>l-pipcridinyl]- ^5 ^ ms!BQiQ of l-(3.ammopropyl)-4-(6-fluoro-l,2-ben- 

propyl]-6-acctyl-2-bcnzoxazolinone zisox3zol-3-yl)piperidme (3.01 g, 10.8 moles) and ds- 

A mixture of 6-fluoro-3-(4-piperidlnyI)-l,2-benzisox- 1,2-cyclohexane-dicarboxylic anhydride (1.9 g, 12.3 

azole (2.0 g, 0.009 mol), N-(3-chloropropyl>6-acetyl-2- mmoles) in dry pyridine (30 ml) was heated at reflux for 
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16 hours. The dark brown solution was concentrated to 1,2-cyclohexanedicarboxylic anhydride (3.23 g, 21 

dryness on a rotary evaporator. The crude residue was mmoles) in pyridine (45 ml) was heated at reflux for 8 

purifiedtjwcebyflashchrom^^ hours. At the end ofthe reaction, pyridine was removed 

column. The pure product thus obtained weighed 2.5 g ^ , , j * <= j -v 

(67%).Thiswasconvertedtothehydrochloridesaltby 5 to dryness. The crude product was purified on a sdica 

treatment with HQ in ethanol (50 ml). The cis.2-[3.t4- column. The material thus obtamed weighed 3.18 g 

(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]propyl]- (45%) as a dear oil. This oil was dissolved in ethanol 

hexahydro-lH-isoindole-l,3-dione hydrochloride crys- (15 ml), then was treated with HCl in ethanol (45 ml), 

tals so obtained weighed 3.0 g, m.p.— 242'-245*' C. Crystallization took place upon coolmg. The crystals 

ANALYSIS 10 were collected, 3.2 g, m.p.=229'-23r C 

Calculated for C23H28FN303.HCi: 61.14% C 6,50% ANALYSIS 

^^Fo^d: 6i.32% C 6,32^. H 9.27^. N. Cz^IaoFNaOsJia: 62.13% C 6.73% 

H 9.06% N, 

EXAMPLE 98 Pound: 61,79% C 6.68% H 8,92% N. 

N-[4-[4-(6-Fluoro-l,2-benzisoxazol-3-yl)-l -piperidinyl]- . n^.. « mi 

butyl]phthalimide ^CAMPLE 101 

A mixture of 6.fiuoro-3K4-piperidinyl)-l,2.benzisox- l-[4-[3-[4-(6-F!uoro-l,2-benzisoxazol-3-yl>l- 

azole (5.5 g, 25 mole), 4-bromobutylphthalimide (8.0 g, piperidinyl]propyl]thio]-3-methoxyphenyI]ethanone 
28.3 moles, 1.13 eq), K2CO3 (4.55 g, 32 mmoles) in ace- 20 

bles were washed with dichloromethane (200 ml). The A mixture of H4-t}iio-3-methoxyphenyl)ethanone 

organic solution was concentrated gradually to allow (10.0 g, 0.0549 mol), potassium carbonate (9,0 g, 0.0651 

crystallization. The crude crystals (5.9 g) were col- 25 ^^^^ ^ acetone (100 ml) was stirred at reflux under 

If mother liquor was concentrated to a solid ^ 30 ^ ^^^^ ^ 

(5,5 g). Purification was by flash chromatogr^hy over . . ^ * *. j r ^ u 1 

a silica gel column. The product (3.8 g) tos purified "^^^^ temperature and a solution of l-bromo-3- 

was recrystallized from ethanol (70 ml) to give 2.48 g of cWoropropane (6.5 ml, 9.5 g, 0.0604 mol) dissolved in 

N-[4-[4-(6-fluoro-l,2-benzisoxa2ol-3-y0-l-piperidinyl]. 30 acetone (25 ml) was dripped into the reaction. After 

butyljphthalimide as white crystals, m.p. = 144''-146^ C. complete addition, the reaction was heated to reflux and 

ANALYSIS stirred under nitrogen for 17 hours. After the reaction 

Calculated for C24H24FN3O3: 68.39% C 5,74% H was carried to substantial completion, the reaction mix- 

9.97% N, ^as filtered and the resulting filter cake was 

Found: 68.34% C 5.74% H 9.84% N. 35 ^^^^ ^ ^^^^^ concentrated to 

EXAMPLE 99 provide an amber oil. A small sample was solidified by 

K4-Aminobutyl)-4-(6-fluQro-l,2-benzisoxa2ol-3- trituration with hot cyclohexaae to provide l.[4.I(3- 

yl]piperidine dihydrochloride chloropropyl)thio]-3-metiioxyphenyl]ethanone as a yel- 

A mixture of N-[4.[4<6-fluoro-l,2-benzisoxazol-3-yl) ^ ^^''^ ^'P* "^^^ 

piperidinyl]butyl]phthalkDide (6.9 g, 16,4 mmoles) and ^) 
hydrazine monohydrate < 1.64 g, 32.8 mmoles) in meth- l-I4-[[3-[4-(6-fluoro-l,2-benasoxazol-3-yi)-l- 
anol (70 ml^ was h^ted at reflux for 3 hours. At the end piperidinyl]propyl]thio]-3-methoxyphenyl]etiumone 
ofthereaction,methanol was removed to leave a crude 4 J j j*- i-j j j 

solid. This was dissolved in water and acidified with A mixture of 6-fiuoxo-3-(4-piperidinyl)-l,2-benzisox- 
HCl to pH 2, The insolubles were filtered. The aqueous azol (3.0 g, 0.0136 mol), l-[4-[(3-chloropropyl)thio]-3- 
solution was basified with 50% NaOH, and then ex- methoxyphenyljethanone (3.5 g, 0.0136 mol), KiCXh 
tracted witii dichloromethane. The dichlorometiiane 3 „ 0 0155 j^jn poO mg) and CH3CN (100 ml) 
solution w^washedwitii water and brine, ^d tii^ 5^ ^ 7 5 

dried over MgSO*. The solvent was removed to a col- , j-^*^^ ^ 

orlcss oil: 4.48 . This oil was treated witii 2.5 equivalents temperature for 65 hours. The 

of HQ m ethanol. The solid was collected. Recrystalli- reaction was poured mto water and the aqueous mixture 
zation from ethanol (65 ml) and methanol (20 ml) gave was extracted with ethyl acetate. The ethyl acetate 
2.0 of l-(4-aminobutyl)-4-(6-fluoro-l,2-benzisoxazol-3- extract was washed twice with water, once with brine 
yl)piperidine dihydrochloride as white crystals, and dried over MgS04. The solvent was removed in 
m.p.=234*-23T' C. vacuo to afford 6.8 g of a light brown oil. The sample 

-^^^^^■^^ _ was purified by flash chromatography. Concentration 

H n^^*N ^^''^^^ ^ ^-^^^ of appropriate fractions yielded 3.0 g. Recrystallization 

Foundr52.37% C 6.59% H 11.07% N. ^ provided 2.4 g (41%) of HHHH^ 

fluoro-l,2-benzisoxa2ol-3-yl)-l-piperidinyl3propyI]thi- 
EXAMPLE 100 o]-3-methoxyphenyl]ethanone as a beige solid, 

cis-2-[4.[4-(6.Fluoro-l,2-benzisoxa2ol-3-yI)-i- m.p.=93"-95* C. 

piperidmyI]butyl]-hexahydro-lH-isoindolfr-I,3-dione ^5 ANALYSIS 

hydrochloride Calculated for C24H27FN2O3S: 65,14% C 6,15% H 

A mixture of l-(4-aminobutyl>4-(6-fluoro-l,2-ben- 6.33% N, 
zisoxazol-3-yl)piperidine (4.7 g, 16.1 mmoles) and ds- Found: 64.66% C 6.17% H 6.26% N. 



5,364,866 

89 90 

rj-vAXivx n ifto water and brine. The organic solution was then dried 

EXAMPLE 102 (Na2S04) and concentrated to an oil. The crude prod- 

4-(6-Fluoro-l,2-bcnzisoxazol-3-yl)-l-[4-(2'-methxoy- uct was purified by flash chromatography over silica 
phenyl)]butylpiperidine maleate gel column. The 4-(4.bromobutyl>l-(i>3-dithian-2- 

(A) 2-(4-brom6butyIlanisoIe ^ yl)ethylbenzene thus purified was a Hght oil, 22.3 g. 

ANALYSIS 

, J'®^?"'''^^^^'^ ^ ^•^IJT''^^ ^ tetnjhydrofuran Calculated for CisHjiBrSi: 52.17% C 6.13% H. 
(20 nd) was cooled to -78 C under mteogen and p^^^ 52.60% C 6.25% H. 
secondary butylhthium (L3M, 10 ml, 1,3 eq) was 

charged into the resulting solution for two hours. The jq (C) 

solution was quenched with 1,4-dibromobutane (3.2 g) l-[4-(l,3-dithian-2-yl)ethyl]phenyl-4-(6-fluoro-l,2-ben- 
and allowed to stir at ambient temperature overnight zisoxazol-3-yl]butylpipeiidine 
The mixture was diluted with ethyl acetate, washed . - , - /a - -j* i\ 1 -1 u 

with water and brine, and coacentiited to an oO. Fol- ^ inrrture of 6.fluoro-M^rapendm^^ 
lowing chromatography on a SiOz colmnn, 2.4 g of ,5 f <5-* & 2f;5 f^^ °^°^^>' 

2-{4-bfomobutyl)Sle were obtained. " 4<4.bromobutja)-l-(1.3-diaim.^^^^ (8.5 

g, 24.6 mmoles) m acetomtrile (200 ml) was heated at 
(B) reflux for 2.5 hours. At the end of the reaction, the 

4-(6-fluoro-I,2-benzisoxa2ol-3-yl)-l-(2-methoxy- mixture was filtered and the solvent was concentrated. 

phenyl]butylpiperidine maleate The crude (13 g) was purified by flash chromatography 

A mixture of 6-fiuoro-3-(4-piperidinyl)-l>benzisox- ^ over a siUca gel column. The material thus purified (8.67 
azole (2.36 g, 10.7 mole), K2CX>3 (2 g, 14.5 mmoles) and g; 72%) was recrystallized firom ethanol (50 ml) and 
2-(4-bromobutyI)anisole (2.4 g, 10 moles) in acetonitrile hexane (100 ml) to afford 6.6 g of l-[4-(l,3-dithian-2- 
(100 ml) was heated at reflux for 2.5 hr. At the end of yl)ethylJphenyl-4-(6-fluoro-l,2-benzisoxa2ol-3-yl)butyl- 
reaction, the solvent was removed. The residue was ^ piperidine as Hght yeUow crystals, m.p.=108*'-110" C. 
extracted into dichloromethane (200 ml) and filtered. ANALYSIS 

The dichloromethane solution was concentrated. The Calculated for: 66.91% C 6.86% H 5.78% N. 
crude oil obtained was purified on a flash cfaromatogra- Found: 66.72% C 6.76% H 5,71% N. 
phy column. The material thus purified was a light T3VA\>rDTT3 ifu 

yellow oil (2.73 g, 53%). This ott was dissolved in etha- 3^ BXAMFLt im 

nol and treated with maleic add (607 mg, 1.0 eq) in l-[4-(4'-Acetophenyi)butyl]-4-(6-fluoro-l,2-benzisox- 
cthanol. The 4<6-fluoro-l,2-bcnzisoxazol-3-yl)-l-(2'- azol-3-yl)piperidine 
methoxyphenyObutylpiperitoe ^^^^ cryst*^ ^ ^j^^ l-[4.(l,3^thian-2-yl)ethylphenyi]bu- 
formed on concentration and subsequent cooling to 0 ^ 1 j « 1 ^ u • t ^ i\ • // 1 

C. These were collected and to yield lo5 g. „ ^l-4-(<^fl«orcvl.2+enasoxazoI-3-yi^^^^ g, 
mp =132'*-133* C ' ^ 35 11.6 mmoles), water (5 ml), and methanol (30 ml), m 

ANALYSIS acetone (50 ml), was treated with mercury (II) perchlo- 

Calcukted for C23H27FN2O2.C4H4O4: 65.05% C trihydrate (5 g, 1.1 eq.) at room temperatoe. After 

6.27% H 5 62% N mmutes, the reaction was completed. The solids 

Found: 65.25% C 6.30% H 5.70% N. ^^^^ filtered, and the solvent was removed on a rotary 

40 evaporator. The crude product was dissolved in ethyl 
EXAMPLE 103 acetate (500 ml) and washed with water, brine, then 

H4-[4-[l-(l,3-I>ithian-2-yI)cthyl]phettyl]butyl]-4<^ Na2S04. The solvent was removed to give a 

fiuoro-l,2-benzisoxazol-3-yl)piperidine crude oil. The purification was by flash chromatogra- 

-t- t TA ^ rv phy over a silica gel column. The oil thus obtained (2.67 

(A) 4-bromo.Hl,3Hlittaan-2.yJ)ethylbcnzeBe 45 ^ ^ combmed with 1.1 g of oil prepared in the 

To the compound p-bromoacetophenone (36.85 g, same Dsshion. Crystallization from ethanol (10 ml) and 
0.185 mol) m trichloromcthane (300 ml) was added hexane (20 ml) yielded l-[4-(4'-acetophenyl)butyl]-4-(6- 
1,3-propanedithiol (25 g, 0.23 mol) and boron trifiuoride fluoro-l,2-benzisoxazol-3-yl)piperidme as off-white 
etherate (3 ml). The resulting mixture was stirred at crystals, 2.32 g, m.p.=85*-86'' C. 
room temperature for 48 hours. The mixture was di- 50 ANALYSIS 

luted with dichloromethane (500 mi), washed twice Calculated for C24H27FN2O2: 73.07% C 6.90% H 
with 10% sodium hydroxide (200 ml), water, and brine, 7^ jq^ j^^ 

and then dried ^a2S04). The product was concen- * Found: 72.68% C 7.05% H 7.09% N. 
trated to an oiL A portion was stirred with ether (100 

ml) and a crystalline product was formed. The crystal- 5S EXAMPLE 105 

line product was recovered by filtration and purified by l-[4-r3.[4-(6-nuoro-l,2-ben2isoxazol-3-yl>l- 

recrystaflization to yield 4-brDma.l.(l,3^ithian.2- piperidinyl]propylamino>3.methoxyphettyl]ethanone 

yl)etnylbenzene. 

To a stirred suspension of sodium hydride (0.37 g, 
(B) 4<4-brom6butyl]-l.[l,3-dithian-2-yl)elhylben2ene ^ o.007 mol of a 50% oil dispersion) m dimethylformam- 
A solution of 4-bromo-l-(l,3-<iithian-2-yI)ethylbcn- ide (20 ml) was added, dropwise, l-[4-[3-[4-(6-fluoro- 
zene (27.2 g, 94 moles) in tetrahydrofuran (200 ml) was l,2-ben2isoxa2ol-3-yl)-l-piperidinyI]propyIaniino]-3hy- 
charged wi^ sec-butyUithium (99 ml, i.3M in cyclo- droxyphenyl]ethanone (2.9 g, 0.007 mol) dissolved in 
hexane, 0. 13 mole) dropwise at —78' C. under nitrogen. dimethylformamide (25 ml). The reaction was stirred at 
The mixture was stirred at ambient temperature for 1.5 65 ambient temperature for 15 minutes, and then it was 
hours, and then quenched with 1,4-dibromobutane (42 cooled with an ice bath to about 5" C, whereupon 
g, 0.2 mole). After being stirred for 3 hours, the mixture methyl iodide (1.0 g, 0.007 mol) in dimethylformamide 
was poured into ethyl acetate, and then washed with (1 ml) was added dropwise. The reaction was stirred at 
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ambient temperature for 30 min, and then water was hours. The reaction mixtoxe was concentrated to re- 
added. The resulting aqueous mixture was extracted move ethanol, poured into water (500 ml), and ex- 
with ethyl acetate, the extract washed with water, dried tracl^ with dichlotomethane (500 ml). This was fol- 
CMgS04)» and the solvent was concentrated to a£ford lowed by washing with water» brine, and drying over 
4.9 g of a brown oil, which solidified on standing. The 5 magneshun sulfate. The product was concentrated to an 
solid was flash chromatographed on silica geL The oil and purified by column chromatography to yield 12 
appropriate firactions were concentrated to yield 2.7 g g of (2,4-difluorophenyl)[l-(phenylmethyl)-3-pyr- 
of product as a yellow solid. Recrystallization from rolidinyQmethanone oxime. 
toluene-hexane yielded 2.0 g (67%) of analytically pure 

l-[4-[3-['K6-fluoro-l,2-benzisoxazol-3-yl>l- lo t^) 

piperidinygpropylanuno]-3-methoxyphenyl]ethanone 6-fluoro-3-[l-^henyhnethyl)-3-pyrroHdinyl]-i,2-ben. 

as a yellow soHd, m.p.^96*-98' C zisoxazole fiamarate 

ANALYSIS A mixture of (2,4-difluorophenyl)[l-(phenylmethyl- 

Calculated for C24H28FN3O3: 67.75% C 6.63% H 3-pyTrolidinyl]methanone oxime (10.8 g, 34.2 mmoles). 

9.88% N, 15 potassium hydroxide (10 g), water (100 ml), and ethanol 

Found: 67.93% C 6.72% H 9.80% N. (iqq aj) was heated at reflux for 2 far. At the end of the 

EXAMPLE 106 reaction, the solution was cooled and ethanol was re- 
moved on a rotary evaporator. The aqueous mixture 

(2,4.Difluorophenyl>[l-{phenylmethyI)-3-pyr- diluted with water (100 ml) then extracted with 

roUdjnyl]methanone oxalate 20 dicMoromethane (500 ml). The organic solution was 

In a 1 1 round bottom flask, a solution of ethyl-N-ben- washed with brine and dried over anhydrous MgS04- 

zyl-3-pyrrolidine carboxylate (21,8 11.7 nunoles) in The solution was concentrated to an oil (9.8 g). The 

140 ml of 6N HCl was heated at reflux for 2.5 hotirs. crude product was purified by flash chromatography 

The solution was cooled and the solvent was removed over a silica gel column. The product thus obtained 

to dryness with a vacuum pump. The residue was then weighed 4.46 g (44%) as a light yellow oiL The oily 

treated with thionyl chloride (100 ml) for 16 hours at product was dissolved in ethanol, and then treated with 

room temperature. After the reaction, the excess thio- a solution of fumaric add (1.73 g, 1.0 eq) in ethanoL 

nyl chloride was vacuum stripped to dryness (60* C, 4 Crystallization took place slowly with the addition of 

hrs). To the residue in the flask was added 1,3-difluoro- isopropyl ether. Recrystallization from ethanol (15 ml) 

benzene (30 g, 26 nunoles) followed by aluminum chlo- 30 gj^yg 4 5 g Qf 6-fluoro-3-[l-(pheny}methyl)-3-pyr- 

ride (25 g, 18.7 nmioles) in portions at room tempera- rolidinyr|-l,2-benzisoxazole fumarate as white crystals, 

tura When the mixture turned homogeneous (in about m.p.=142*-144** C 

10 minutes) it was then heated at 55* C. for 1 hour. After ANALYSIS 

the reaction was complete, excess 1,3-difluorobenzene Calculated for C22H21FN2O5: 64.07% C 5.13% H 

was removed under reduced pressure. The residue was 35 ^^g 

partitioned between ice/water and dichloromethane Found: 64.11% C5.05% H6.89% N. 
(700 ml) and basified with 50% NaOH solution to pH 

10. The dichloromethane solution was washed with EXAMPLE 108 

water and brine, then dried over anhydrous MgS04. (E)-l-[4-[(4-bromo-2-butenyl)oxy]-3-methoxyphenyl- 

The solvent was stripped and the crude oil (31 g) was ^ Jethanone 

purified by flash chromatography over a silica gel col- a mixture of 4-hydroxy-3-methoxyacetophenone (10 

umn. The pure product thus obtmed weighed 26 g 59 moles), K2CO3 (10 g, 1.2 q) and l,4-dibromo-2- 

(74%) as a yellow oU. An analytical sample was pre- but^e (>95% trans, Aldrich, 18 g, 1,2 eq) in acetone 

pared by dissolving 4.2 of the oil in ethanol and treating (500 ml) was heated at 55' C. for 3 hr. At the end of the 

with an etiianol solution of oxalic add (1.33 g, 14.8 4^5 reaction, the solvent was concentrated. The crude 

mmoles). To the mixture was added ether dropwise to product was extracted mto dichloromethane (750 ml) 

cause crystallization. Recrystallization from ethanol the insolubles were filtered; then the solution was 

and ether gave 2.63 g of (2,4-difluorophenyl)[l-(phenyl- concentrated agam to an oil. Purification on a silica gd 

methyl)-3-pyrrolidinyllmetiianone oxalate as white column (SiOa, 100 g, duted with dichloromethane) 

crystals, m.p.=114**-116" C. 50 yielded 7.25 g (40%) of white solid. Recrystallization 

ANALYSIS ether gave analytically pure (E)-l-[4-[(4-bromo-2- 

Calculated for CaoHwFNOs: 61.38% C 4.89% H butenyl)oxy].3.methoxyphenyl]etiianone (3.91 g), 

3.58% N. m.p.=7r-72* C. 

Found: 61.16% C 4.80% H 3.60% N. ANALYSIS 

EXAMPLE 107 Calculated for CisHisBrOa; 52.19% C 5.50% H. 

Found: 52.12% C 4.94% H. 

6-Fluoro-3-[l-phenylmethyl)-3-pyrrolidinyl]-l,2-ben- 

zisoxazole fumarate EXAMPLE 109 

(A) ^ 4-(3-Chloropropoxy)-3-methoxybenzaldehyde 

(2,4-difluorophenyl)[l-Q>henyhnethyl)-3-pyrrolidinyl]- ^ mixture of vanillin (30.4 g, 0.2 mol). K2CO3 (27.6 g) 

methanone oxune ^^^^ (I5q j^jj refluxed for OJ 
To the compound (2,4-difluorophenyl)[l-(phenylme- hours. Heating was removed and l-bromo-3-chloropro- 
thyl)-3-pyrrolidinyl]methanone (22 g) in 95% ethanol pane (40.8 g, 0.26 mol) in acetone was added dropwise. 
(350 ml) and water (100 ml) was added NH2OH.HCI 65 The reaction was stirred and refluxed for 16 hours, and 
(10. 1 g) and ammonium acetate (12.7 g, 2. 1 eq). The then it was poured into water. The aqueous mixture was 
resulting mixture was refluxed for 3.5 hours. The mix- extracted with di^yl ether, the extract was dried 
ture was then allowed to stir at room temperature for 24 (MgS04), and the solution *was concentrated to afford 
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an oU, whicli upon evacuation solidified to a white soHd A 3.3 g sample of this material was flash chromato- 

(50.2 g). An 8.0 g sample was flash chromatographed on graphed on dlica gel. Concentration of the appropriate 

silica gel with 50% ethyl acetate-hexane as eluent. Con- fractions afforded 2.8 g of a white solid. The solid was 

centration of appropriate fractions gave 2.7 g (37%) of recrystallized from toluene and then from ethanol- 

4-(3-chloropropoxy)-3-methoxybenzaldehyde as a 5 water to yield 2.2 g (51%) of l-[3-acetylamino-4-(3- 

wMte solid m.p.=53*-55' C. chloropropoxy)phenyl] ethanone as a white solid, 

ANALYSIS m.p.= 124'-126" C 

Calculated for C11H13CIO3: 57.78% C 5.73% H. ANALYSIS 

Found: 57.21% C 5.52% H. Calculated for C13H16CINO3: 57.89% C 5.98% H 

^^^^^^ ' Fo^di 57.08% C 5.85% H 5.13% N. 

6-Fluoro-3-(3-pyrrolidinyi)-l^-ben2isoxazole 

hydrochloride EXAMPLE 113 

A mixture of 3-(6-fluoro-l,2-benzisoxazol-3-yl>l- N-[2-(3-hydroxypropoxy)phenyl]acetamide 

pyrroMnylcaiboxyUc add e^enyl ester (5.1 g, 18.4 15 ^sti^jedinixtureof 2-hydroxyphenylacetaniide(10.0 

mmol, hydrochloric acid (5 ml), and isopiopyl alcohol ^ ^^jj 5. ^03 (6.9 g), S-bromopropanol (12.8 g, 

(50nU) washcatedatrefluxfor 3,5hr. AtA^^^ ^0^2 mol). and acetone (250 ml) was refluxed for 16 

reaction, the solvent was reduced to about 30 ml on a ^^^^^ ^^^^^ 

rotary ev^rator and the ^ C. ^^^^ ^^^^ concentrated to 

^- ' V^'^^ f T^T^^^t yi^<i 19.0 g of a thick, broom oiL The oO was distilled 

"^1-^*^^^^^^^^^ "I^^^H J^otSr'^^^^ with a Kuldrohr apparatus and 11.2 g (82%) of a vis- 

^J^I^ i^^^^ cous,oranle oil ^'conectedTlie oil soHdified upon 

AN^sis ™'P— -227 C standing. An analytical sample was obtained by recrys- 

1 1 f r» XI iTxirfcXTi^i ^AACf n AQQar 25 tallization from ethyl acetate to afford the alcohol as an 

TT^^^*^ CnHuFN20.HCl: 54.44% C 4.99% ^^r.^^ite soUd m.p:=78--80' C. 

H 11.54% N. AMAT VQT<2 

Found: 54.35% C 4.99% H 11.38% N. ^^^j^^^^^^, ,3 ^ 7.23% H 

EXAMPLE 1 1 1 6.69% N. 

H4-[H4K6-Fteorc^l,Wxmiscaazol-3-yl>l- 30 Found: 63.10% C 7.32% H 6.64% N. 
piperidinyl]propylamino]-3-hydroxyphenyl]ethanone EXAMPLE 114 

A mixture of N-[3-[4-(6-fluoro-l,24>enzisoxazol-3-yI> 4-t4-(6.Fluoro-l>benrisoxazol-3-yl)-l-piperidmyi]bu- 
l-piperidinyl]propyl-6-acetyl-2-beiizoxazolinone (6.0 g, tyl bromide 

0.014 mol) and 10% aqueous sodium hydroxide (50 ml) , , ^ , _ , . . ix i ^ i. 
was stirred and refl^^for 40 mmutes. WatL wa^ A mixtoe of^fluoro.M^pipendmyl>l.^^^^ 
added and the reaction was made acidic with 5% hy- f^^^ 55 mmol), K2CO3 (13 m) and 1,4- 

drochloric add. Saturated NajCOs was added until JWobutane (20 m, 9.3 mmol, 1.7 eq) m acetomtrde 
effervescence ceased. The aqueous mixture was ex- ^ .°^) stirred at room temperature overmght 
tracted with dichloromethanc. The dicMoromethane ^ The morgamc matecM was filtered The solution was 
extractwaswashed(water),dried(K2C03)andconcen-^ <^ce^ 

trated to afford 2.6 g of a tacky soUd. The crude soUd Product was ffltered to yield 14.16 m (73%), 
was treated with saturated NaHCOa, and extracted into — 243'*-^45" C. 

dichloromethanc The dichloromethanc was washed ANALYSIS ^ „ ^ ^ ^ „ 

(brine and then water), and dried (MgSO*) yield. The ^5 Calculated for CieHjoBrFNiO: 54.09% C 5.67% H 
organic extract was then concentrated to 2.4 g of a 7.89% N. 

brown soHd. which was combined with another sample ^owdi 54.13% C 5.52% H 7.83% N. 
to yield 5.0 g. This sample was flash chromatographed EXAMPLE 115 

on silica, A small sample (0.25 g) was recr^tallized ^ . ^ ,^ , . . ^. , 

from toluene to yidd H4-[3-[4-{6-fluoro-1.2-benzisox- ^ 2-[4-(6-Fluoro-l>ben2isoxazol-3-yl)-i-pipermdmyl. 
azol-3-yl)-l-piperidinyl]propylamino]-3-hydroxy- l^thyi fumarate 

phenyl]cthanone as a brownish solid, 0.15 g, A mixture of 6-fluoro-3-(4-piperidinyl)-l,2-benzisox- 
m.p.=150'-152" C azole (3.0 gm, 13.6 mmol), K2CO3 (3.5 m, 25 mmol), 

ANALYSIS 2-bromoethyl acetate (4 gm, 26.5 mmol) in acetonitrile 

Calculated for C23H26FN3O3: 67.14% C 6.37% H 55 (50 mi) was heated at reflux for 4 hr. After cooling to 
10.21% N. room temperature, the inorganic salts were filtered and 

Found; 67,54% C 6.58% H 9.95% N. washed with DCM (dichloromethanc 50 ml). The or- 

EXAMPLE 112 ganic solvent was removed on a rotary evaporator to 

give an oiL The oily product was purified on a flash 
l-[3-Acetylamino-4-[3-chloropropoxy)phenyi]ethanone ^ chromatography column (60 gm of Si02; eluted with 

A stirred mixture of l-[3-acetylamino-4-hydroxy- MeOH 2% -4% in DCM). The pure product thus ob- 
phenyl]ethanone (7.7 g, 0.04 mol), K2CO3 (5.7 g), 3- tained weigjied 4.43 gm. This oil was dissolved in etha- 
chloro-l-bromopropane (8.9 g, 0,056 mol), and acetone nol and treated with a solution of fomaric acid (1.2 gm) 
(100 ml) was refluxed for 16 hours. The reaction was in ethanol. The salt crystallized out at room tempera- 
allowed to cool to ambient temperature, and filtered. 65 ture to yield 3.44 gm (57%), m.p.=154'-155'' C. 
Concentration of the filtrate yielded 8.5 g of a white ANALYSIS 

soM. The solid was rccrystdlized from toluene and Calculated for Ci6Hi9FN203.C4H404: 56.86% C 
then from ethanol to afford 6.5 g of an off-white solid. 5.49% H 5.63% N, 
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Found: 56.75% C 5.41% H 6.54% N. game salt was washed with DCM (50 ml). The organic 

PYAVrPT T7 11« solvent was removed. The residue was punfied on a 

flash chromatography oolmrm (packed with Sorbsil 

N-[2-[4-(6-Fiuoro-l,2-benzisoxazol-3-yl)-l-piperidmyl- C30 dlica gel, 100 gm, eluted with DCM, 1 liter, in- 

]ethyl]morphonne 5 creasing methanol from 2 to 4%, 2.51). The material 

A mixture of 6-fluoro-3<4-piperidinyl>U-benzisox- thus purified weighed 12.92 gm (89%). A small sample 

azole (3.0 gm, 13.6 mmol), 2<hloroethyl morpholine (1-67 gm) was dissolved in ethanol and treated with 1 

hydrochloride (4.46 gm, 29,7 mmol) and KjCOs (7.3 equivalent of fumaric add (580 mg) in ethanol to yield 

gm, 2,2 eq) in acetonitrile (60 ml) was heated at reflux white crystals: 1.8 gm. m.p. = i42*-143' C. 

for 24 hr. The crude mixture was diluted with DCM ANALYSIS 

and filtered. The solvent was concentrated to an oil Calculated for C18H23FN2O3.C4H4O4: 58.66% C 

(--7.1 gm). Purification on a silica gei column (55 gm, 6.04% H 6.22% N. 

Si02» eluted witb MeOHdDCM) yielded a solid product Found: 58.56% C 6.02% H 6. 13% N. 

wd^hing 4 gm. Recrystallization firom hot ethanol TJVAumTTi mn 

yidded 2.1 gm (48%), m.p. 131M3r C. 1^ EXAMPLE 120 

ANALYSIS 4-[4-(6-Fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]- 

Calculated for C18H24FN3O2: 64.84% C 7.26% H butanol fumarate 

12.60% N. A mixture of 4-[4-(6-fluoro-l,2-ben2isoxazol-3-yl)-l- 

Found: 64.80% C 7.09% H 12,77% N piperidinyljbutyl acetate (11.5 gm, 34.4 mmol), 15% 

EXAMPLE 117 NaOH (100 ml) and ethanol (100 ml) was heated at 

reflux for 4 hrs. After cooling to room temperature, the 

N-[2-[4-(6-Fluoro-l,2.benzisoxazol-3-yl)-I-piperidinyI- base was neutralized with HCl to pH=7. The solution 

]ethyl]phthalimide ^as concentrated down to a small volume ml), then 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2-ben2isox- ,g extracted with DCM. The DCM solution was washed 

azole (5 15 gm 23 4 mmol) K2CO3 (4.2 gm, 30.4 mmol) with brine and dried over MgS04. The solvent was 

and 2-bromoethyl phthalimide (7.13 gm, 28 mmol) in concentrated to give gm of crude oU. Purification 

acetonitrile (250 ml) was heated at reflux for 3.5 hr. The by flash chromatography (Sorbsil C-30, 100 gm, duted 

solids and solvent were removed. The residue was puri- with MeOHrDCM, 3 liters) yidded 9.8 gm of white 
fied by flash chromatography (SiOz* 1 10 m, eluted with solid. The sample for testing was prepared by treatment 

2-4% CH30H:DCM). The product thus obtained of the free base (2,0 gm) with fmnaric acid (780 mg. 1.0 

wdghed 7.8 gm (84%). Part of the material was rec^s- eq) in ethanol The crystals were collected and dried: 

tallized to give 2.35 gm of off white crystals, 1.5 gm, m.p.=13r-132' C. 

m.p.= 148'-149' C. ANALYSIS 

ANALYSIS Calculated for C16H21FN2O2.C4H4O4: 58.82% C 

Calculated for C22H20FN3O3: 67.17% C 5.12% H 6.17% H 6.86% N, 

10.68% N. Found: 58.81% C 6.37% H 6.66% N. 



Found: 67.01% C 5.20% H 10.76% N. 

EXAMPLE 118 



EXAMPLE 121 



40 4-[4-(6-Fluoio-l,2-benzisoxazol-3-yl)-l-piperidinyl]bu- 

2-[4-(6-Fluoro-l,2-benzisoxazol-3-yl>l-piperidinyl- decanoate fumarate 
lethy] m^yl ether fumarate 

To a solution of 4-[4-(6-fiuoro-l,2-benzisoxazol-3-yl)- 

A imture of 6-fluoro-3<4-^eri^yl>l,2^ l.piperidinyl]butanol (2.0 gm, 6.84 mmol), triethylam- 

azole (3.75 gm, 17 rmioQ, K2CO3 (3 gm, 217 mmol). ^ ^ j^^^ decanoyl chlo- 

^^Sf^'/^^^'^^f ^^^^^ ride {1.7>n, 8.9 mmol) was added dropwise at room 

mtnle (150 ml) w^ heated at reflux for 3.^^^^ temperati^ The mixture was stirred for 1 hr., tiien 

reac^on was codedT^ morgam<^ were filtered and ^^.^^ncentrated to a crude soHd. The solid was ex- 

rmsed with DCM. The oreamc solution was concen* 1^ 

trated down to an oil (7 S Purification on a flash ^^^'^Sf ""Z" 

chromatography column ^02. 45 gm; eluted with 50 ?f were removed. The ^eprod- 

metiianol^CM) gave a Hght yeUow oil as product (4 ^JfL^^ .P^^, -^f^^SS^ ^^J^ 

gm, 87%). Tins oil was dissolved into e^ol and ^L^O' 30 m, duted -witii a mixtare of MeOH m DCM). 

Suited wrtii a solution of fumaric add (1.67 gm) in The oil tiiusobtamed (2.5 gm, 81%) was converted to a 

ethanol (20 ml). White crystals (5.15 gm) were col- fomarate salt with fumanc aad (650 mg), 1.0 eq) m 

lected, in.p.=157M58'*C. etiianol. Crystals were collected: 1.48 gm. 

ANALYSIS m.p.=109--110' C 

Calculated for C15H19FN2O2.C4H4O4: 57.86% C ANALYSIS 

5.88% H 7.10% N. Calculated for C26H39FN2O3.C4H4O4: 64.04% C 

Found: 57.53% C 5.94% H 6.94% N. 7.70% H 4.98% N. 



EXAMPI^ 119 60 



Found: 64.30% C 7.86% H 4.78% N. 

EXAMPLE 122 



4-[4-(6-Fluoro-l,2-ben2isoxazoI-3-yl)-i-piperidinyl]bu- 

tyl acetate fumarate 3-[4-(6-Huoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]pro- 

A mixture of 6.fluoro-3<4-piperidinyD-l,2.benzisox- decanoate fumarate 
azole (9.5 gm, 41 mmol), K2CC)3 (7.2 gm, 51 mmol), and 65 To a solution 3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 

4-bromobutyl acetate (10 gm, 51 mmol) in acetonitrile piperidinyl]propanol (1.81 gm, 6.5 mmol) triethylamine 

(200 ml) was heated at reflux for 3 J hr. At the end of the (0.9 gm, 9.0 mmol) in DCM (45 ml) was added decanoyl 

reaction, the solution was cooled and filtered. The inor- chloride (1.5 gm, 7.8 mmol) dropwise at room tempera- 
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ture. The mixture was stirred for 20 minutes, then con- gel column (Sorbsil C-30, 25 gm; eluted with DCM and 

centrated down to a crude solid. The solid was ex- MeOH (1-3%) m DCM). The fractions containing the 

tracted into EtOAc (20 ml), and the insoluble salts were pxire product were combined and concentrated to give 

filtered. The EtOAc was removed. The crude oil was 3.13 of oil. The oil was treated with a fumaric add 

purified by flash chromatography (Sorbsil C-30, 30 gm; 5 (i q in) ethanol solution. The crystals were collected: 

eluted with MeOHdOCM). The oil thus obtained (2.54 _ (77%), m.p.= 16r-162' C. 

gm, 90%) was converted to a fumarate salt with funaaric ANALYSIS 

^^u^^^.^^ ^ l^":^^^ "^^^"^ Calculated for C18H23FN2O3.C4H4O4: 58.66% C 

weighed 1.61 gm,m.p.= 100 -102 C. 604% H 6 22% N 

for C^27FN203.C4lU04: 63.52% C * Found: 58.69% C 5.96% H 6.20% N. 
7.54% H 5.11% N. EXAMPLE 126 

Found: 63.63% C 7.74% H 5,03% N. .r. . t, 

2-[4-(6-Fluoro-I,2-benzisoxazol-3-yl-l-pipendmyl]e- 

EXAMPLE 123 thanol hemifiunarate 

N,N-Diethyl-4-I4-(6-fluoro-l,2-ben2asoxazol-3-yl)-l- (a) 

piperidmyllbutyl carbamate fumarate 2-[4.(6-Huoro-l,2-benasoxazol-3.yl)-l-piperidinyl- 
To a mixture of 4-[4-<6-fluoro-l,2-benasoxazoI-3-yl> Jethyl acetate 

l-piperidinjaibutanol (1.55 gm, 53 mmol) potassium 2-[4<6-Huoro.l,2-benzisoxazoI.3-yl)-l-piperidinyl. 
t-butoxide(750mg,6Jn^^ lethjacetate was prepared according to Eple 115. 

caibamyl chlonde (900 mg, 6.63 nomol) was added ^ ^ *^ ^ * *^ 

dropwise at room temperature. The mixture was stirred (B) 

for 2 hr, then the solvent was removed. The residue was 2-[4-<6-Fluoro-l,2-ben2isoxazol-3-yl-l-piperidinyl]e- 
extracted into DCM. The DOd solution was washed thanol hemifiimarate 

wi& brine and dried over MgS04. The solution was 25 ^ „ , , « ,x , • ^ 

conccntratcd-Hieproductwaspurifiedonaflashchro. ^ 2.[M6-Fluoro.l,2.benzisoMzol.3.^^^^^^^ 
matography column (SiOi, 14 gm, eluted with 2% ]ethyl acetate (10.58 gm, 34.6 mmol), 15% NaOH (100 
MeOH in DCM), to yield 1.84 gm of ofl. This oil was mQ and ethanol (100 ml) was heated at reflux for 4 hr. 
dissolved into ethanol (-5 ml) and treated with a solu- The solution was cooled (-5* C.) and neutralized with 
tion of fumaric add (850 mg, 1.0 eq) in ethanol. Crystal- 30 HCl to pH-?. The ethanol was removed under reduced 
lization was induced with a small volume of isopropyl pressure. The aqueous solution was basified with NaH- 
ether to produce 2.09 gm, m.p.=152'-153' C CO3 and extracted with DCM (2X200 ml). The DCM 

ANALYSIS solution was washed with brine and dried over MgS04 

Calculated for C21H30FN3O3.C4H4O4: 59.16% C and evaporated to give a white solid: 6.88 gm (75%). A 
6.75% H 8.28% N. 35 ^g^api^ p-OS gm) was dissolved in ethanol and treated 

Found: 59.17% C 6,84% H 8.16% N. -^rth fumaric acid (660 mg, 1.0 eq). Crystallization was 

EXAMPLE 124 induced with drops of isopropyl ether to yield off-white 

crystals: 1.43 in, m.p.=159"-16r C. 
N-Methyl-4-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- ANALYSIS 

piperidinyljbutyl cari>amate fumarate 40 ^^^^^^ Ci4Hi7FN2O2,0.5C4H4O4; 59.62% C 

To a mixture of 4-[4-(6-fluoro-l,2-bemasoxazol-3-yl> 5.94% H 8.69% N. 

1- pip«ridinyl3butanol (1.84 gm, 6.3 mmol), K2CO3 (850 Found: 59.55% C 5.95% H 8.53% N. 
mg) in chloroform, methyl isocyanate (448 mg, 7.7 ^ ^ . _ 

mmol and 360 mg, 6.2 mmol) was added dropwise in EXAMPLE 127 

two portions. The mixture was filtered and concen- 2-[4-(6-Fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl- 
trated to a crude oil. Purification was done on a flash Jethyl decanoate fumarate. 

chromatography column (SiCh, 11 gm, eluted with 2% ^ r ^ r /r /» t 1. • 1 ^ i\ 1 

CH3OH in DCM) to yield a Hght yeUow oU (2.05 gm, . ^ .""^^^^f^l^r ' 

93%). This oil was dissolved into ethanol and treated ^ pipendmyljetiiyl alcohol (1.6 gm, 5 mmol) and tnetiiyl- 
with a solution of fumaric add (800 mg, 1.0 eq). Crystal- ^ mmoles) in chloroform (100 ml) was 

lization was induced with drops of isopropyl ether. treated with decanoyl chloride (1.3 gm, 7.2 mmol) drop- 
Weight; 1.36 in, nLp.— 96''-98* C. room temperature. The mixture was stirred for 
ANALYSIS ' ^ hours. The solvent was removed to leave a crude 
Calculated for Ci«H24FN303,C4H404: 56.76% C 5- solid. The solid was dissolved into a small amount of 
6.06% H 9.02% N. DCM (15 ml), then was filtered. The solution was con- 
Found: 56.27% C 6.03% H 8.86% N. centrated. 

The purification was done by flash chromatography 
over a silica gel coliunn (Sorbsil C-30, 30 gm; eluted 

2- [2-[4-(6-Fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]e- ^ with MeOH: DCM). The purified oil (2.45 gm, 95%) 

thyr|-l,3-dioxane fumarate was treated with a fumaric acid (660 mg, 1.0 eq)/e- 

A mixture of 6-fluoro-3-(4-piperidmyl>l,2-ben2isox- ^^^^ solution (15 ml). Crystallization was induced by 
azole (2.0 gm, 9.1 mmol), K2CO3 (1.5 gm, 10.9 mmol) drops of ethei^ yield: 1.97 gm, m.p.=109'-110' 

and bromoethyl-l,3-dioxane (2.1 gm, 10.7 mmol) in C. 
acetonitrile (50 ml) was heated at reflux for 3 hr. At the 65 ANALYSIS 

end, the insolubies were filtered and rinsed with DCM Calculated for C24H35FN3O3.C4H4O4: 62.90% C 

and the filtrate was eva^rated down. The crude mix- 7.35% H 5.24% N. 

ture was purified by flash chromatography over a silica Found: 62.93% C 7.30% H 5.14% N. 



EXAMPLE 125 
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ftactions containing the pure product were pooled and 

^^^^AMPl^ 128 concentrated to give 2.3 gm of oil. This oil was con- 

N,N-Diethyl-2-[4-(6-fluoro-i;j-benzisoxazol-3-yl)-l- verted to a fumarate salt by treatment with fumaric acid 

pipendinyl]ethylcarbamate fitmarate (6SS mg) in ethanol. The ethanol was concentrated 

To a mixture of 2-[4.(6-fluoro-U-benzisoxazol.3-yl). ^ down to a smaU volume and 3 volumes of isopropyl 

l^piperidmyllethanol (1.6 gm, 6 mmol) and potassium ether was added. This mixture was stirred overmght to 

t-butoxide (850 mg, 7.6 mmol) in THF (100 ml) diethyl cause crystaliization. The soHds were coUected, 

carbamyl chloride (1.03 gm, 7.5 mmol) was added drop- weighed: 1.83 gm (60.5%), m.p.=108M 10" C 

wise at room temperature. The mixture was stirred for ANALYSIS 

4 hr. The reaction mixture was concentrated to a crude Calculated for C24H36FN3O2.C4H4O4: 63.02% C 

solid. The solid was dissolved in DCM and purijSed on 7.56% H 7.87% N. 

a flash chromatography column (Sorbsil C-30, 27 gm; Found: 62.42% C 7.58% H 7.66% N. 

eluted with a MeOH: DCM mixture). The product thus py ampt p 1 

purified as a Ught oil (2.2 gm, 91%) was dissolved into xiAAjyu-i.n 1 ji 

ethanol and treated with a fumaric acid (690 mg, 1.0 2-[4-(6-Fluoro-l,2-benzisoxazol-3-yl>l-pipcridinyl- 

ec|)/ethanol solution (15 ml). Crystallization on cooling ]ethyl acetandde fumarate 

"^^^ """^^ m.p.=133'-135'' C ^ ^^^^ 2-[4-(6-fluoro.l,24)enzisoxazol-3-yl)-l. 

^1 ^ « PMo rHo. ^7Aic^ r piperidinyl]ethylamine (2.56 g, 9.7 mmol) and triethyl- 
^J^'^^^^J'"'^^"^''™'^'-^ ^ ^20 ati^ 0-45 gm, 14.5 mmol) inDCM (50ml) was treated 

^ ^ A K^^^^ with dropwise addition of acetyl chloride (1.0 gm, 12.7 

Found: 57,49% C 6.25% H 8.54% N. J^^^^ temperature. The mixture was stirred 

EXAMPLE 129 for 4 hr at room teriiperature. The reaction mixture was 

2.[4.(6-Huoro-U-benzisoxazol.3.yl).l-piperidinyl]e- ws^ed with brine. 1^ organic 

i^ip i^luoro^M^o^^ p p y J solmion was dned ov«- MgS04 ^d oonoentraled to a 
tujriommi. ^^^g punfied by flash chroma- 

(A) togra^hy over a silica gel column (Si02, 20 gm; eluted 

2-[4K6-fluoro-l>benrisoxaa»l-3-yl)-l-piperidmyl]ethyl (0-2%) CH3OH in DCM). The pure product tiius 

phthahmide obtained weighed 1.36 gm (46%). It was converted to a 

2-{4-(6-fluoro-I,2-benzisoxazol-3-yl)-l-piperidiayl- 30 fumarate salt by treatment with fumaric acid (5 17 mg) in 
]ethyl phthalimide was prepared according to Example ethanol. Recrystallization from ethanol gave white 
117. crystal^ wdght: 1.53 gm, m.p.^132^-133* C. 

ANALYSIS 

^r...^ .->w IX. - n Calculated for Ci6H2oFN302.C4H404: 57.00% C 

2^4-(6-Fiuoro-l,2-benzisoxazol-3-yl)-ipipendmyI]e- 5.74% h 9.97% N. 

thylamine hemifumarate " Found: 57.05% C 5.85% H 9.95% N. 

A mixture of 2-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- cyaa^xh tj 110 

piperidmyl]ethyl phthalimide (4.6 in, 11.7 mmol) and tiXAM^w 132 

hydrazine monohydrate (1. 17 gm, 23.4 mmol) in metha- 2-[[2-[4-(6-Fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl- 
nol (50 mQ was heated at reflux ovemiglit. At the end of 40 ]ethyl]amino]ethyl acetate fumarate 

the ri^tion, metiianol was r«noved to leave a cmde ^ 2-[4-(6.fluoro-l,2.benzisoxazol-3-yl>l- 
'^^t^r^^'^f'^^ water (150 ml) aad acidifi^ piperidinyllethylai^e (2.0 gm, 7.6 mmol). KjCOsd.SS 
with HCl to pH^2. The msolubles were filtered. The zS^^n ^JL^u^^a w«,«2Kh«i ^r^^^/n ™ a ^ 
aqueous solution was basified with 50% NaOH then J^SLl^.^^^^ SffirfoSi 

Stracted with DCM (2x250 ml). The DCM solution 45 , ^^1^^^? ffllS^^^^ 

was washed with brine and dried over MgS04. The ^* ^? S'^l/*'^"^^*^^ ^'^'^ filtered off and 

solvent was removed to produce a colorl^ oih 2.12 "^^""TlTrT^"^ t"^ 

gm. This oil was treate d ^th a solution of Inmaric add ^« ^ Pf^^^ ^ ^Tt^^"" 

^5 mg, 1.0 eq) m ethanol. The salt crystallized out: ^^U^^^^nffA^^ "^^ i?n^ 
0.99 ^ 203--205- C. A second crop of 0.73 in 50 eluted with 2% CH3OH m DCM, 8TO m^^^ 
(m.p.= 198--200« C.) was collected later thus obtemed was treated wi& a so ution of fu- 

)^j|^YSIS ^'^^ t^^^ ^ etiianoL Crystallization was 

Calculated for Ci4HigFN3O.0.5C4H4O4: 59.80% C induced by adding drops of ethyl ether, yield: 1.09 gm, 
6.27% H 13.07% N. m.p.=116*-118'' C. 

Found: 59.51% C 6.35% H 13.31% N. 55 ^-^^SIS ^ „ ^ „ ^ „ ^ ^ 

Calculated for C18H24FN3O3.C4H4O4: 56.77% C 
EXAMPLE 130 6.06% H 9.03% N. 

2-[4-(6-Ruoro-l,2-benzisoxazol-3-yl)-I.piperidmyl- Found: 56.32% C 5.97% H 8.94% N. 

]ethyl decanamide fumarate EXAMPLE 133 

To a mixture of 2-[4-(6-£luoro-l,2-benzisoxazol-3-yl)- 60 Methyl 
l-pperidkylleaiylaniiM {1.49 gm. 5.5 mmol) and tii- N-[2<4<6.fln0ro-U-benziso»izol-3-yl>l-pdperidinyl]^ 
efliylamme (1.0 gm 10mmc^> mchlM^^ thyQcarbamate fumarate 

decanoyl clilonde (1.26 gm, 6.6 mmol) was added at -* 

room temperature. The mixture was stirred for 3 hr at A mixture of 2-[4-(6-fluoro-l,2-benzisoxazol-3-yI)-l- 
room temperature. The solvent was stripped down to a 65 piperidinyl]ethylamine (2.0 gm, 7.6 mmol) and triethyl- 
cnide mixture. This crude mixture was purified by flash amine(I,0gm, 10 mmol) in DCM (50 ml) was treated 
chromatography over a silica gel column (SiOai 20 gm; with methyl chloroformate (860 mg, 9.12 mmol) drop- 
eluded with a solution of MeOH (0-3%) in DCM). The wise at room tanperature. The mixture was stirred for 
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1 hr. The leaction mixtiire was diluted with DCM and tuie was washed with brine and the layers were sepa- 

washed with brine. The organic solution was dried ov» rated. The organic solution was concentrated. The 

MgS04 and concentrated to a crude oil. The puriiica- cmde product (6.4 gm) was purified by flash chroma- 

tion was done by flash ctoonutogr^ over a aha gel tography over a siUca gel column (55 gm, soriKU C-30; 

w5^^l^ 'i^"^ C.30.eluted with DCM and 5 ^uted with 2% CH3OH.-0--5% DEA in DCM. 1.41). 

M^WDCK). The pure od thus obtoncd weighed ^tj^ oil ttais purified (4.5 gm) was treat«i with fimiaric 

2*34 gm. It was converted to a fumarate salt by treat- . , - \ . Ji , r j « * ^ 

ment^th fumaric acid (840 mg, 1.0 eq) in ethanoL (^f ^^m) m etWl T^e solid w^ coUected: 

Crystallization was induced by adding drops of isopro- weight 3,1 m. m.p.l78 - 181 C Rw^rystoflization from 

pylethw", yield: 2.31 gnLm.p.=163M65' C. jq ethanol yielded 2.28 gm of white crystals, 

^ALYSIS mp=190*-l9rC 

Calculated for C16H20FN3O3.C4H4O4: 54.92% C ANALYSIS 

5,53% H 9.61% N. Calculated for C20H24FN3O.2C4H4O4 58.22% C 

Found: 54.49% C 5.45% H 9.24% N. 6.28% H 7.27% N. 

EXAMPLE 134 Found: 58.39% C 6.36% H 7.34% N. 

Z-2-[244<6-Fluoro-i,2-bcnasoxazol-3-yi>l- EXAMPLE 137 

piperidinyl]ethyl]hexahydro-lH-isoindole-l,3-dione l-(3-Dimethylaminopropyl)-4-(6.fluoro.l,2-berizisox- 

a20l-3-yl)piperidine difuinarate 

A mixmre of H2.a^thyl)^6^fluoro.l,^^^ 20 ^ 6.fluoro-3-(4-piperidinylM,2-beimsox- 
zisoxazol-3yl)piperidme (3.77 gm, 14.3 mmol) and cis- , nn'i ^ 1^ n L15*«^w1o«.iTl.^T^r/^«^r1 
l,2.cyclohexai^caiboxylic anhydride (2.82 gm, 18-2 "^^^fff^'J^t ^f' ^^fT^^fT^r^^o 
i^ol, 1.25 eq)indry pyiidine(50ml) w^^hea^dat 65' ^^^^^^f hydrocWonde (3.4 gm. 21 mmol), K2C03(6.2 
C. for48hr.Thcdarkbrownsolutionwasconccntrated ^ tetrabutylammomum hydrogen sulfate 

to dryness on a rotary ev^rator. The crude residue 25 transfer catalyst, 1.5 gm) in acetomtnle (100 ml) 

was purified twice by flash chromatography over a water (50 ml) was heated at 60" C. overnight. The 

ffllica gd column (Si02, 45 gm and 50 gm, dutcd with aqueous phase was separated, and acetonitrile was re- 
DCM and 1% CH3OH in DCM). The pure product moved at reduced pressure. The residue was extracted 
thus obtained 2*35 gm (41%), was converted to the mto DCM. The organic solution was washed with H2O 
fumarate salt by treatment with fumaric add (660 mg) in 30 brine, then dried with MgS04. The solvent was 
ethanoL The arystals after two recrystallizations removed and the crude product (4.3 gm) was treated 
w«ghed 1,37 gm, m.p.=:172*-173" C with fumaric add (1.58 gm, l.Oeq) in dilute cthanol. The 

ANALYSIS crystals were collected (2.53 gm), m.p.= 192'-i94* C. 

Calcu^ted for C22H26FN3O3.C4H4O4: 60.57% C Recrystallization from ethanol yielded 2.08 gm of white 
5,87% H 8;15% R 35 mp=i94--19r C. 

Found: 60.40% C 5.55% H 7.82% K ANALYSIS 

EXAMPLE 135 Calculated for C17H24FN3O2.C4H4O4: 55.86% C 

(SH+)-13-[4-(^Huoro.l,2-benzisoxazol-3-yl)-l. ^'^^^ ^ ^'?,?J^* c r.^^ ^ or^ xr 

piperidinyll-2-methyl.l-propanol fumarate 40 Fomid: 56.11% C 5.94% H 7.86% N. 

A mixture of 4-(6-fluoro-l,2-benzisoxa2ol-3-yl)piperi- EXAMPLE 138 

dine (7.2 gm, 32.7 mmo^, (SK-f >3-bromo.2.methy^^^^^^ (RH-)-344-(6.Huoro-l,2-benmoxazol.3-yl)-l- 

propanol (5.0 gm, 32.6 m^ol), K2C03(7.19 gm, 52 pLridinylWmethyl-1^ fumarate 

mmol) in acetonitrile (250 ml) was heated at reflux over- ^5 pipcnumj^ij ^ m^uiyi piopouui iuu«ua« 

night The insolubles were filtered off. The solvent was A mixture of 4-(6-fluoro-l ,2-benzisoxazol-3-yl)piperi- 

removedatreducedpressureand the crude residue was dine (14.5 gm, 65 mmol), K2CO3 (10 gm, 72 mmol). 

purified by silica gel chromatography (Si02, 84 gm, (R)-(->3-biomo-2-me&yH-propanol (10 gm, 65.3 

eluted with 21 of 1% CH3OH in DCM) to give the mmol), tetrabutylammomum hydrogen sulfate (1.27 gm, 

target compound as an off-white soEd (8.83 in, 94%). A 5^ phase transfer catalyst) in acetonitrile (300 ml) and H2O 

sample of 1.7 gm was converted to the fomarate ^t by ^5 Seated at reflux for 6 hr. The mixture was 

treatment with fumaric ac^ (710 mg) m ethanol. Re- cooled and the solvent was removed on rotary evapora- 

crystdhzabon &om edianol yielded 1.74 gm of white ^^^^ ^^^^^^ .^^ methylene chloride 

^M^sfs" (DCM), and the insolubles were filtered. After concen- 

Calcukted for C20H25FN2O6: 58.82% C 6.17% H totion of the extrac^ the crude product was puri^ 

6 86% N chromatography over a sihca gel column (S1O2, 

' Found! 58.81% C 6.24% H 6.76% N. 1^0 gm; eluted with DCM, 11; 2% CH3OH in DCM, 

1.61). The material thus purified wdghed 17 gm (89%). 

EXAMPLE 136 ^ 'j^^ sample for testing was pr^ared by treatment of a 

4-(6-Fluoro-l,2-benzisoxazol-3-yl)-l-[3-(l-piperidinyl]- sample (2.28 gm) with fumaric add (953 mg) in ethanol. 

propyl]piperidine difiimarate The crystals formed slowly upon addition of isopropyl 

A mixture of 4<<Hfluoro-l,2-ben2isoxazol-3-yl)piperi- ether^Thc«e wa-e coUected and dried: weight 1.84 gm, 

dine (3.0 gm, 1 3.6 mmol), N-<3-chloropropyl)piperidine °^-P — ^ 1^"'^ 15 " C. 

hydrochloride (4.05 gm. 20.4 mmol). K2CO3 (6 gm, 43.4 65 Elemental ANALYSIS 

mmol), tetrabutyl-ammonium hydrogen sulfate (phase Calculated for C16H21FN2O2.C4H4O4: 58.82% C 

transfer catalyst, 2.3 gm) in acetonitrile (100 ml) and 6.17% H 6.85% N. 

water (15 ml) was heated at reflux for 16 hr. The mix- Found: 58.48% C 6,08% H 6.57% N. 
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EXAMPLE 139 purified by preparative HPLC (Water's Assodates 

Prep LC/System 50ft using 2 silica gel coiumns and 4% 

3-[l-[3-I4-(l-Methoxyethyl)-2-hydroxyplienoxyl]- MeOH—CHzai as eluent) to afford Z65 g (65%) of a 

propyl]-4-piperidinyl]-6.fluoro.U-benzisoxazole y^^i^^ RecrystaUization from ethanol gave 2,2 g 

A mixture of 6-fluoro-3-(4-piperidinyI)-l,2-benzisox- ^ (54%) of a beige powder, nLp.= 118"-12r C, 

azole (5.7 g, 26.0 mmoD, 4-(3-chloropropoxy)-3- ANALYSIS 

hydroxy-a-methylbenzenemethanol (6.0 g, 26.0 rnmol). Calculated for C23H24FN3O2: 70.21% C 6.15% H 

NaHCOs (2.4 g, 28.6 nunol), KI (200 mg) and CH3CN 10,68% N. 

(150 ml) was stirred at reflux under N2 for 17 hours. A Fomdi 69.80% C 6^1% H 10.78% N. 
TLC showed a trace of the alkylating side chain, there- 

fore additional 6-fliioro-3-(4-piperidinyl>l,2-benz!Sox- EXAMPLE 141 

The cooled reaction was concentrated and the residue pipendinyl].l,2-benzisoxazole sesqmfumarate 

was partitioned between EtOAc and H2O. The EtOAc 15 ^ stirred mixture of 6-fluoro-3-(4-piperidinyI)-l,2- 

extract was washed with H2O then brine and after dry- benzisoxazole (2.8 g, 0.013 mol), 5-(3-chloropiopox- 

ing with MgS04 the extract was concentrated to yield y)isoquinolme (2.8 g, 0.013 mol), K2CO3 (1.7 g) and 

^ ^^^r^'^'J^f "^P^^ ^"^^J"^ CH3CN (50 ml) was refiuxed for 16 h. The reaction was 

(Water's Associates Prep LC/Syrtem ^ concentrated to an oiL The 

utilizmg 2 silica gel columns and dutmg with 5% MeO- 20 * j *v xj r\ ^ ^ 

H-CH2CI2). Concentration of later factions afforded '"''^'f^ t ^ 

4.2 g of 4-[3-[4-(6.fluoro-1.2.ben2isoxa2ol-3-yl>l. P^^^ ^as extracted with CH2CI2. The filtrate was 
piperidmyl]propoxy>3-hydroxy-a-methyIben2eneme- also extracted with C3I2C12, and the extracts were com- 
thanoi. Concentration of earlier fractions gave 4.0 g of Wned, washed (H2O), dried (K2CO3) and concentrated 
a mixture of 4-[3-[4-(6-fiuoro-l,2-benzisoxazol-3-yl)-l- 25 to yield 5.4 g of a brown oil. The oil was purified by 
piperidinyl]propoxy]-3-hydroxy-a-methyIbenzeneme- HPLC on silica gel columns, elating with 
thanol and 3-[l-[3-[4-(l-methoxyeth>i>2-hydroxy- CH2Cl2/MeOH (5%), to afford 2.3 g of a ydlow oil, 
phenoxy]propyl]-4-piperidinyl]-6-fluoro-l,2-ben2isox- The oil was dissolved m EtOAc and fumaric add (0-66 
azole (the latter was appaientiy formed by the reaction g, 1 eq) was added. The mixture was refiuxed briefly, 
of the former with MeOH on alica gel). 30 t^en stirred at ambient tenjperature for 16 h. The 

The mixUire was <assolyed in anhydrous Et20 g30 resulting white soUd was collected to afford 2.2 g of the 

"^..^^^^^^ f^te salt The compomid was recrystalhzed from 
was added. After sturmg 1.5 hours, anhydrous Et20 t^i^jtc ,^-1^ 1 a « /ie ise^N a- «J0.«5««ii«« oc o 
was added and the reJtant solid was collected and ^"^^ ^'^ « ^ofv J? isoqumohne as a 

dried to yield 2.9 g of a mixture of the respective HCl 35 ^^t^^f^*^ m.p.=213 -215 C. 
salts. The solid was suspended in H2O and was basified ANALYSIS 

with NH4OH. The aqueous mixture was extracted with Calculated for C30H30FN3O8: 62.17% C 5.22% H 
CH2CI2 and the extract was washed with H20, dried 7.25% N. 

with MgS04 and concentrated to yield 2.7 g of a Ught Found: 62.01% C 5.11% H 7.28% N. 
beige oil. The oil was purified by preparative HPLC 40 t?ya vmr tt iao 

(Water's Associates Prep LC/System 500 usmg 2 silica EXAMJ'Lli 142 

gel columns and 3% MeOH— CH2CI2 as eluent). Con- 6-Fluoro-3-[l-[3-[(l-H-mdol-4-y0oxy]propyl]-4- 
centration of later fractions yielded 0.5 g of 4-[3-[4-(6- piperidinyl]-l,2-benzisoxazole 
fluoro-l^-bcnasoxazol-3-yl)-l-piperidmyl]propoxy]-3- ^ . ^ ^ ^ ^ . iv ^ ^ * 

hydroxy-a-methylbenzenemethanol. Concentration of 45 ^ ^^^e of 6-fluoro-3.(4-pipendmyl>.l,2-benzisox. 
earlier fractions gave an oil that solidified upon stand- azole (3.5 g, 16 mmo\% K2CO3 (2.2 g, 16 mmol), KI (200 
ing. The product was triturated with heptane and fil- nig), 4-(3-chloropropoxy)mdole (3.0 g, 14 mmol) and 
tered to yield 1.2 g of a white powder. The compound CH3CN (100 ml) was stirred at refiux under N2 for 7 
was recrystallized from EtOH to provide 1. 1 g (10%) of hours and then at ambient temperature for 68 hours. 
3-[l-[3-[4-(l-methoxyethyl>2-hy{koxyphenoxy]- 50 Reflux was resumed for an additional 6 hours where- 

propyl]-4-piperidmyl] -6-fluoro-l,2-ben2isoxazole as upon a TLC revealed incomplete reaction. K2CO3 (0.5 
clean white crystals m.p.=98'-100* C, 4 jumol) was added and the reaction was stirred at 

ANALYSIS ^ „ ^ ^ ^ „ reflux for 17 hours. The cooled reaction was poured 

^ S^""^^^ ^"^J ^ i^to H2O and the aqueous mixture was extracted with 

6.54% N. Fomid 67.18% C 6.84% H 6.54% N. 55 EtOAcTheorgai^extractwas washed with H2O and 

EXAMPLE 140 saturated NaCl and after drying over MgS04 the sol- 

6-Huoro-Hl-[H(lH-indol-5.yl)oxy]propyl]-4- ^as removed to afford 5.7 g of a bdge soKd. The 

piperidinyl]-l,2.benzisoxazole product was purified by preparative HPLC (Water's 

A r ^ r. • J* « i ^ 1. * £n Associates Prep LC/System 500 uang 2 silica gel col- 

(200mg),|:(3-chloropropoiy)i^di>le(X^ ia5mmol) (61%) of a b«ge sohd^^I>vo coi^^^ 

and CH3CN (100 ml) wi^thred at refiux nnder N2 for from EtOH provided 2.3 g (41%) of a white pow- 

18 hours. The cooled reaction was poured into H2O and ™-P' — 129'-i3r C. 

the aqueous mixture was extracted with EtOAc. The 65 ANALYSIS 

EtOAc extract was washed 2 times with H2O, 2 times Calculated for C23H24FN3O2: 70.21% C 6.15% H 

with brine and after drying with MgS04the solvent was 10.68% N. 

removed in vacuo to yield 5.1 g of a dark oil. The oil Found: 69.90% C 6,15% H 10.65% N. 
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HPLC (Water's Associates prep LC/System 500, using 
^^^^A$^l.B 143 2 silica gel columns and 2% Et2NH*EtoAc) provided 

6-Fluoro-3-[l-[3-[(6-meliioxy-lH-indol-5-yl)oxy]- 2.7 g of a light beige solid. The product was recrystal- 

propylH-pipcridinyl]-l^-bcnzisoxazole hemifumarate lized from EtoAc to afford 1.7 g (42%) of a pure wMte 

A mixture of 6-fluoro-3<4.piperidinyl)-U-benzisox. ^ erc'""^*^''"^* 

azole (3,0 g, 14 mmol), 5-(3-chioropropoxy>6-methox- ^-^T . ^ tt x^r ^ ^ ^ ^ 

yindole (3.0 g, 13 mmol), K2CO3 (2.1 ^14 mmol). KI Calculated for C24H29FN2O3S: 64.849& C 6.58% H 

(200 mg) and CHaO^ (150 ml) was sfeed at reflux ^-30% N. ^ ^ „ ^ 

under N2 for 48 hours. The cooled reaction was poured Fonnd: 64.85% C 6.44% H 6.19% N. 

into H2O and the aqueous mixture was extracted with EXAMPLE 146 
EtOAc. The EtO Ac extract was washed with H2O and 

brine and was dried with MgSO^. Removal of the sol- CRH-)-3-[4-(6-Fluoro-l,2-benzisoxazol-3-yl)-l- 

vcnt in vacuo gave 5,6 g of a dark oH The oil was piperidmyl]-2-methyl-l-propyi acetate fumarate 

purified by preparative HPLC (Water's Associates Prep To a mixture of (R><->3-[4-(6-fluoro-l,2-benzisox- 

LC/Systcm 500 using 2 silica gel columns and 2% azol-3-yl>l-piperidinyI]-2-methyl-l-propanoI (3.2 gm, 

EtaNH-EtOAc as duent) to yield 2.5 g (47%) of a beige 1 1 mmoles), triethylamine (3.2 gm, 1 1 mmoles) in DCM 

solid. Recrysta^Uization from EtOH afforded 2.0 g of an (100 ml), acetyl chloride (890 mg, 11.3 mmoles) was 

off White powder. A 1.8 g (4 mmd) sample was dis- added dropwise at 0* C. The mixture was stirred at 

solved in warm EtOAc and fumaric add (0,5 g, 4 mmol) room temperature for 4i hrs. The solvent was removed 
wasadded. The reaction was stirred at ca 40* C. for 30 20 on a rotary evaporator. The triethylamine HCl salt was 

minutes and was then allowed to gradually cool to filtered off using a small amount of DCM. The crude 

ambient temperature. The resultant hemifumarate salt product was dissolved in DCM was purified by flash 

was collected and dried to yield 2.0 g. The product was chromatogr^hy over a silica gel column (Si02, 30 gm; 

recrystallized from EtOH to provide 1.5 g (25%) of a eluted with DCM and 1% CH3OH in DCM). The oil, 
light beige powder m.p.=i86M88'C 25 thus purified, weigjied 2.11 gm (58%). This oil was 

ANALYSIS treated with a solution of fumaric add (695mg, 1.0 eq.) 

Calculated for C26H28FN3O5: 64.84% C 5.87% H in ethanol give the fumarate salt. Recrystallization from 

8.73% N ethanol and isopropyl ether again yielded white crys- 

Found: 64.22% C 5.85% H 8.55% N. tals, Z09 gm, m.p. 118'-i20'* C 

30 ANALYSIS 

EXAMPLE 144 Calculated for Ci8H23FN2C)3.C4H404: 58.66% C 

l.[4.[3-[4-(6-Huoro-l,2-ben2asothiazol-3-yl>l- 6.04% H 6.22% N. 

piperidinyl]proi)oxy]-3-hydroxyphenyl]ethanone Found: 58.53% C 5.76% H 8.91% N. 

A mixture of 6-fluoK)-3-(4-pipcridinyl)-l,2-benziso- EXAMPLE 147 

diiazole (2.4 & 10.1 mmol). l-[4K3-ohloropropo^. i^H-H4-[3-(6-Fliiorc>.l,2*enziso«izol.3.yl)-l- 

hydroxypfaenyllethanone (2.5 e, 11.1 mmol), NaHCOs ^v^' 1l i «^=j»'-~*~*» j > 
(QM Jll.l iiol), KI (100 «5) and CH3CN (100 mQ 

was stirred at reflux under N2 for 65 hours. The cooled inanone lumaraie 

reaction was poured into H2O and the aqueous mixture ^ (A) 

was extracted with EtoAc. The EtoAc extract was (R>(— )-3-I4-(6-fluoro-l,2-benzisoxa2ol-3-yl)-l- 

waahed with H2O (1 X) and brine (3X) and after drying piperidinyl]-2-methyl-l-propyl methanesulfonate 

with MgS04the solvent was evaporated to give 4.2 g of ^ xBoztate of (RH->3-[4.(6-fIuoro.l,^benzisox- 

a dark solid. Three coMecutive rej^tall^ fix>m azol-3.yl).l-piperidinyl]-2.methyl-l-propanol (7.26 gm, 

EtOH provided g (48%) of ghttcry beige crystals ^5 24.8 mmoles), triethylamine (3ml, 30 mmoles) in methy- 

m.p.= 135*-137* C. chloride (DCM, 120 ml), methanesulfonyl chloride 

ANALYSIS ^ o ^ . ..o^ Tx (3*13 S^, 27.3 moles) was added dropwise at 0" C. The 

Calculated for C23 H25 FN2O3S: 64.47% C 5.88% H i^xturTwas stirred at room temperature for 1 hr., then 

6,M% ^- concentrated down to a crude mixture. Triethylamine 

Found: 64.44% C 5,69% H 6.29% N. jp hydrochloride salt was removed by filtration with 

EXAMPLE 145 DCM/ether as solvent. The crude oily mixture was 

r r «i , ^ , . , . , - ,x 1 purified with a flash chromatography column (SiOa, 90 

4.[344<^Huoro-l,2-benzisotlnazol-^^^^ ^^^^ j^q^ colorless oil, which is the 

pipcndmyl]propoxy].3.methoxy-alpha.methylben- methanesulfonate ester, wdghed 6.48 gm (70%), and 

zttiem^hanol 55 was used directly in the followii^ step. 
To a stirred solution of l-[4-[3-[4-(6"fluoro-l,2-ben- 

(l:l)u^er Njatmbi^ttemperature, NaBH4(0.386g, pipendmyl]-2-methyl.proproxy].3^^ 
10.2 mmol) was added portionwise. After complete 60 ^^^^ tumarate 

addition, the reaction was stirred for 3.5 hours and was A solution of the above methanesulfonate (6.48 gm, 
concentrated to yield a white gum. This was triturated 175 mmoles) in DMF (5 ml) was added in one portion to 
with H2O (2X) and the aqueous fraction was decanted an aged (J hr) cold mixture of acetovanilionc (4. 13 gm, 
away. Residual water was removed under high vacuum 24.9 moles) and sodium hydride (670 mg, 26.5 moles) in 
toafrord5.0gofawfaitepowder. The compound was 65 DMF (40 ml) at 0* C. The resulting mixture was 
taken up in boiling toluene and the insolubles were warmed to '"50'' C briefly and stirred at room tempera- 
filtered away. Concentration of the toluene filtrate af- ture for 16 hrs. The mixture was extracted into DCM 
forded 3.8 g of abeige solid. Purification via preparative (500 ml) and washed twice with water, then brine. The 
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organic solution was dried over MgS04 and concen- 0* C. under N2. Tbe reaction was stkied ovenught (16 

tiated to an dl. This ratide mixture was puiified twice j^s.j at room tenqwratme. He miztare was diluted 

by flash chron»ato|ryhy over a silica gd coluam. The ^ EtOAo and washed with H2O (2 times) and brine. 

m«enalthmpunfied weired 5^37^ The ^ The organic solution was dried and concentrated to an 

salt was prepared by treatment of piinfied oil with m- 5 y« ^ \ r«i. ^ j i. « i. 

marie add (1^ eq.) in ethanol and ether. Slightly off- oil (9.4 gm). The crude oil nuxture was purified by flash 

white crystals were collected: 3,76 gm (38%), chromatography (Si02, 60 gm). The oil thus purified 

m.p. = Hr-Ml' C. weighed 4.3 gm, (68%) and was converted to the fumar- 

ANALYSIS ate salt (fumaric add, 1.13 gm) in ethanoL Recrystalliza- 

Calculated for C25H25FN2O4.C4H4O4 6Z5B% C 10 tion from ethanol gave 1.36 gm of white crystals, 

5,98% H 5.03% N. m.p.= 163'-165' C 

Found; 62.52% C 5.75% H 4.96% N. ANALYSIS 

EXAMPLE 148 Calculated for C25H29FN2.O4C4H4O4 62.58% C 

3-[4-(6-Huoro-U-benzisoxazol-3-yl)-l-piperidinyl]-2,2- 15 ^'^J^^ ^ * p^«. tt >, xt 

dimethyH-propanol fomarate Found: 6Z40 % C 5.84% H 4.92% N. 

A mixture of 4-(6-fluoro-l,2-benmsoxazol-3-yl)piperi- EXAMPLE 150 

dine (3.0 gm, 13.6 mmol«), K2CO3 (12.5 gm, 175 2-[4.(6.HTioro.l,2-benzisoxazol.3.yl)-l-piperidinyl- 
mmoles), 3-bromo-2,2-dimethyM-propanol (3 gm, 21 * i-t-vw-x^iuuiu u^i^u^^i ^yxr 1 pipciiumjri 
mmoles, 1,5 eq.). tetrabutylammonium hydrogen sulfate 20 Jethyl thioacetate fumarate 

(1 gm, phase transfer catalyst) in water (5 ml) and aceto- Xo a stirred solution of 0" C. of triphenlyphosphine 
nitrile (150 ml) was heated at reflux for 43 days. TLC ^13 3 0 05 jj^qq ^ -jvffp (150 ml), diisopropyl- 
showed a smaU spot for^ expected product The azodicarbcxylate (10.2 ml, 0.05 moJ) was added drop- 
mixture was diluted with EtOAc (400 ml) and washed . . ^ ^r^„rr «♦ n« r* a < 1, « c«iTT*irt« f, 
withbrincHieorganicsolutionwasdriedandconcen. 25 ^'fT^^ 
trated to a dark briwn mixture. The crude mixture was fluoro.3-[H2-hydroxyethyl)^pipendmy^ 
purified carefully by flash chromatography (Si02, 95 zisoxazole (8.5 g. 0.032 mol) and thioacetic acid (10.2 
gm to afford the dried pure product; 260 mg,(6%)asan ml,0,14mol)mDMF(35ml) wasaddeddropwise.The 
oil. This oil was converted to the fhmarate salt by treat- reaction was then stirred at ambient temperature for 16 
ment with fumaric add (98.5 mg, 1.0 eq.) in ethanoL 30 jj^ and then it ,was concentrated at 60* C, under vac- 
Recrystallization from ethanohether yielded 210 mg of num, to yidd a red oiL The oil was tritrated with H2O, 
white crystals, m.p.=144'-I45* C then it was flash chromatogtaphed on silica gel, 

ANALYSIS ^ „ ^ duting first with CH2a2 and then with 10% MeOH- 

6^oTit3%N 35 appropriate fractions were concen- 

■ Fo^d: 59.52% C 6.38% H 6.52% N. toted to yield 16.5 g of an oil.TTieofl was tritote^ 

Et20 and the sohd (reaction by-products) that formed 
EXAMPLE 149 was removed by filtration. The filtrate was treated with 

l.(S)-(+)l[4-[3-[4-(6-Fluoro-l,2-benzisoxazol-3-yl)-l- fumaric add (4.3 g), and 7.2 g of the fumarate salt of the 
piperidinyl]-2-methyl-l-propoxy}-3-methoxyphenyl]e- ^ dedred product was obtained as an off white solid. The 
thanone fumarate salt was recry stallized from EtO Ac and then twice from 

(A) EtOH to afford 1.0 g (7.0%) of the thioacetate as an off 

(SK+)-3-[4-(6-fluoro-l,2-benzisoxa2ol-3-yl)-l- white soUd, n:Lp.=118'-120'* C. 

piperidinyl]-2-metfayl-l-propyl methanesulfonate ^5 EXAMPLE 151 

To a mixture of (S)-(-^■)-3-[4-(6.fluoro-l,^ben2asox- „ . , , . - 1 

azol-3-yl)-l-piperidinyl]-2-methyl-i-propanol (8.8 gm, N-I2-[4-(6-Fluoro-l,2-benzisoxazol-3-yl)-l-pipenamyl- 
30 mmoles), triethylamine (3.2 gm, 32 mmoles) in di- ]ethyl]-4,5-dichlorophthalimide 
chloromethane (DCM, 150 ml), methanesdfonyl chlo- ^ mixture of 2-[4-(6-fluoro-1.2-benzisoxa2ol-3.yl).I- 
ride (4 gm, 35 mmoles) was added drop>wse at 0' C. 50 piperidmyl]ethylamine (2.83 gm, 10.7 mmol) and 4,5- 
over 10 nnnutes. Hie mmure wasstoed at room t^- dichlorophthalic anhydride (2.56 gm, 11.93 mmol, 1.1 
perature for 1 hr, then concentoted. Tnethylamme . . , - / .A^ fri^^x -J j 

IKl salt was filtered off with a Httle DCM as solvent «?) m me^ylene chlonde (100 ml. DCN^Wi stirred 
The crude oil was purified with a flash chromatography ^^"^ 2 h, white sohds precipitated and the TLC showed 
column (8102, 90 gm; dated wth DCM). The colorless 55 disappearance of the starting material The solvent was 
oil thus purified weired 5.28 in (47%) was used imme- removed, and the crude solid was loaded onto a flash 
diatdy in the following step. chromatogr^hy column (28 gm, Si02, sorbsil C-30, 

duted with 1% MeOH in DCM; 0.5% of NH4OH was 
l^SH+H4-[H4-(6-fluoro-l,2-benzisoxazol.3-yl>l- ^ ^^^^s the end of elution). The material thus 

piperidinyl]-2.methyl-proproxy]-3-methoxyphenyl]e- ^ purified weighed 2.26 gm as white crystals. RecrystalH- 
thanone fumarate zation twice firom a large volume of hot ethanol (400 

A solution of (S)-(+)-3.[4<6.fluoro-l,24«nzisoxazol- ^^f.^i^l ^ ^^^^ "^"^ 

3-yl-l-piperidinyl]-2-methyl-l-propyl methanesulfonate ^S*"" ve»c 
(5.28 gm, 14.27 mmoles) m dimethylformamide ^MF, 65 ANALYSIS 

10 ml) was added in one portion to an aged (1 br) cold Calculated for C22H18CI2FN3O3: 57.16% C 3.92% H 
mixture of acetovanillone (3.55 in, 33.1 mmoles) and 9.09% N. 

sodium hydride (530 mg, 22 moles) in DMF (35 ml) at Found: 57.13% C 3.63% H 8.93% N. 
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EXAMPLE 152 



Calculated for C22H19F2N3O3: 64.22% C 4.66% H 
10,21% N. 

N-p-[4-(6-FIuoro-l^-ben2isotliiazol-3-yl>l- Found: 64,11% C 4.70% H 10.14% , 



pipendmyl]ethyl]phthaliimde 



EXAMPLE 156 



A stkred mixture of 6-fIuoro-3-(4-piperiduiy^W- 

benzisotfaiazole (4.72 g, 0.02 mole), potasaum caiiwnate N-[2-{4-(6-Fluoro-l,2-beiizisoxazol-3-yl>l-piperidinyl- 

(4.14 g, 0.03 mole) and N'^-bromoethyl)phthalimide ]ethyl]-4-fluorop}ithalmiide 

{6.35g,0.ra5mole)m200ndofa^ ^ 2-[4<6-fluoro-l,2-benzisoxazol- 

ti^'lfthe^^^ 3.yl>lpiperidinyl]ethylamme {2.63 g, 0.01 mole) and 

tion and the filtrate is cot^ttated under reduced pres- 4.fiuorophthaIic anhydride (1.83 g, 0.011 mole) in di- 

sure. The re^ue is punned by chromatography over , , /i^vn i\ • ^ ^ * ^ 

silica gd to pro>^e N^2Wfluoro4^4j«i2iso- fteometh^ (100 ml) is stacd at room te^ 

thiazoliyiyi-piWkimyWyll^thaliinM for 4 hours The solvent is th« removed -mder redw^ 

pressure and the residual sohds are purified by flash 
EXAMPLE 153 15 chromatography. The product is further purified by 

N-[2-[4-{6-FIuoro-i,2.benzisoxa2X)l-3-yI)-l-piperidinyl- recrystallization to afford N-[2-[4-(6-fluoro-l,2-ben- 

]ethyl]-3,6-dichlorophthalimide zisoxazol-3-yl)-l-piperidinyl]ethyl]-4-fluorophthali- 

A mixture of 2-[4-(6-fluorO'l,2-benzisoxazol-3-yl)-l- 
piperidinyl]ethylamine (2.44 gm, 9.24 mmoies) and 3.6- 20 EXAMPLE 157 

TLC of the reaction mixture showed that there was no A mixture of 2-[4-(6-fluoro-l,2-benz!soxazol-3-yl)*l- 
starting amine remaining. The solvent was stripped 25 piperidinyQethylamine (2.44 gm, 9.24 mmoies), 4- 
down and the white solids which were poorly soluble in methylphthalic anhydride (1.76 gm, 10.8 moles) and 
DCM were loaded onto a flash chromatography col- dicyclohcxylcarbodiimide (2.1 gm, 1.0 moles) in dichlo- 
umn, (Si02; 30 gm) and the column was duted with a romethane (DCM, 100 ml) was stirred at room tempera- 
solution of 1% CH3OH in DCM. The dcarcd product ture for 2 hr. The insolubles were filtered off. The DCM 
thus obtained weighed Z29gm (54%). Recrystallization 30 solution was concentrated to a crude soUd. This was 
from hot ethanol yielded 2.15 gm of white crystals, p^^ified on a flash chromatography column (35 gm, 
TiS'^T ^* ^' Sorbsfl.C-30; eluted with 1% CH3OH in 99% 

^11*!^ r xj r^ixTKTn. « ^ o-i^f xi DCM). The material thus purified weighed 1.0 gm 

9^"? 35 (26%)^awMtesoUd.RecrystalHzationfh^^ 

' Fo^di 57.16% C 3.64% H 9.13% N. ^xt!7^«J ""^ of crystals, m.p.==138--140- C. 

ANALYSIo 

EXAMPLE 154 Calculated for C23H22FN3O3: 67.80% C 5.44% H 

N-[2-[4-(6-Huoro-U-bcnzisoxazol-3-yI>l-piperidinyl. ^^-^^ ^ 

lethylKchlorophthalimide 40 Found: 67.67% C 5.48% H 10.30% N. 

A stirred mixture of 2-[4-(6-fluoro-l,2-benzisoxazol- EXAMPLE 158 

II!^:^"^'^'^^^^'^'^^^ ^An;^^ T^*'^ N.[2.[4<6-Fluoro-i,2-benzisoxazol-3-yl).l-piperidinyl- 
4^oropMiahc an^^ g, 0,01 mole) m di- ]ethylH-methoxyphthalimide 

chloromethane (100 ml) is stirred at room temperature ^ j ^ 

for 3 hours. The solvent is removed under reduced A stirred mixture of 2-[4-(6-fluoro-i,2-benasoxazoi- 
pressure and the residual material is purified by flash 3-yl)-l-piperidinyl]ethylamine (2.63 g, 0.01 mole) and 
chromatography. The product was purified further by 4-methoxyphth^c anhydride (1.78 g, 0.01 mole) in 
recrystallization to give N-I2-I4-(6-fluoro-l,2-benzisox- dichloromethane (100 ml) is stirred at room temperature 
azol-3-yr^l-ptperidinyl]ethyl]-4-chlorophthalimide. ^ for 3 hours. The solvent is then removed under reduced 
EXAMPLE 155 pressure and the residual material is purified by flash 

chromatography. The product is purified further by 
N-[2-[4K6.Fliwro-l>be^ recrystallization to give N-[2.[4-(6.fluoro-l,2.benzisox- 

]ethyl]-3.fluorophthahmKie azol-3yl)-l.piperidinyi]ethyl]-4-methoxyphthalimide. 
A mixture of 2-i4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 55 t3v**x«T r- i«n 

piperidinyl]ahylamine (2.37 gm, 8.98 mmoies), 3- EXAMPLE 159 

fluorophthalic add (1.82 in, 9.9 moles) and dicydohex- N-[2-[4-(6-Fluoro-l,2-ben2isoxazoI-3-yl)-l-piperidinyl- 
ylcari)odiimide (DCC, 5.5 gm, 26.7 mmoies, 2.6 eq) in ]ethyl]-4-mtrophthalimide 
dichloromethane (DCM, 250 ml) was stirred at room r ^ ta n • 1 

temperature for 18 hrs. The solids were filtered off. The 60 ^ °^ 2-[4-(6-fluoro-l,2-ben2isoxa2ol- 

organic solution was concentrated down. The residue 3-yr)-l.pipendmyl]ethylamme (2.63 g, 0.01 mole) and 
was purified on a flash chromatography column (Si02, 4-mtrophthahc anhydride (1.93 g, 0.01 mole) m dichlo- 
50 in; eluted with 1% CH30H:99% DCM, 1.4 Hter; romethane (200 ml) is stirred at room temperature for 3 
2-6% CH3OHJDCM, liter). The desired product thus hours. The solvent is then removed under reduced pres- 
obtained wdghed 2.64 gm (71%) as an off-wiute solid. 65 sure and the residual material is purified by flash chro- 
Recrystallization from hot ethanol gave 1.41 gm of matography. The product is purified further by recrys- 
white crystals, m.p.— 142'-143* C. tallization to give N-[2-[4-(6-fluoro-l,2-benzisoxazol-3- 

ANALYSIS yl)-l-piperidinyl3ethyl]-4-nitrophthalimide. 
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EXAMPLE 160 
4-[4-(6-Fluoro-l,2-beimsoxazoi-3-yl>l-piperidiiiyl]-2- 
inethyl-2-hydxoxybiitane fuinarate 

To a solution of ethyl 3-[4-(6-fluoro-l,2-benz!soxazol- 
3-yl)-l-piperidmyl]propionate <3*21 gm, 10 mmoles) in 
tetrahydrofiiran CTHF, 100 wl), methylmagnesium bro- 
mide (10 tdI, 30 moles, 3M solution in ether) was added 
dropwise over 15 minutes at room temperature under 
N2. The resulting mixture was stirred for 16 hours. The 
mixture was slowly hydrolyzed with aqueous NH4CI 
solution. The TUF solution was diluted with EtOAc 
(300 ml)» then was washed with water and brine. The 
organic solution was separated and dried over MgS04. 
After removal of solvent, the crude product was puri- 
fied by flash chromatography (25 gm, SiOi; eluted with 
1% CH30H:99% DCM), The material thus purified 
wdghed 2.36 gm {71%) as white crystals. Tliis was 
converted to the fumarate salt by treatment with fu- 
maiic acid (S95 mg) m ethanoL Recrystallization firom 
ethanol yielded white crystals, 2.47 gm, 
nLp.=156*-158'' C. 
ANALYSIS 

Calculated for CnH23FN202.C4H404: 59.70% C 
6.44% H 5.63% N. 
Found: 59.40% C 6.27% H 6.28% N. 

EXAMPLE 161 

Ethyl 

3_[4-(6-fluoro-l,2-benzisoxazol-3-yl>i-piperidinyl]pro- 
pionate fiunarate 

A mixture of 4-(6-£luoro-l,2-ben2dsoxazol-3-yl)piperi- 
dine (5 gm, 217 mmoles), KzCXh (3.S gm, 27,5 mmoles) 
and ethyl bromopropionate (5 gm, 27,6 nraioles, 1,2 eq) 35 
in acetonitrile (200 ml) was heated at reflux for 16 
hours. The mixture was cooled and filtered. The solvent 
was removed, and the residue was purified on a flash 
chromatograiyhy column (60 gm, SiOa, eluted with 
DCM). The material thus purified weighed 7.27 gm 40 
(83%). The fimiarate salt was prepared by treatment of 
the firee base (2.17 gm) with fumaric add (820 mg, 1,0 
eq) in ethanol. Recrystallization from ethanol yielded 
2.49 gm of white crystals, m.p,=135'*-136'' C. 
ANALYSIS 45 

Calculated for C17H21FN2O3.C4H4O4: 57.79% C 
, 5.77% H 6.42% N. 

Founded: 57,86% C 5.67% H 6.30% N. 

This invention thus provides a group of chemical 
compounds that are capable of producing antipsychotic 50 
effects and may be enable of affecting negative symp- 
toms of schizophrenia in a beneficial manner. In addi- 
tion, many of the ctmipounds may also have reduced 
tendencies to produce extrapyramidal dde effects in 

55 



p is 1 or ^ 

y is hydrogen, lower alkyl, hydroxy, chlorine, fluo- 
rine, bromine, iodine, lower alkoxy, trifluoro- 
methyl, nitro, or amino, when p is 1,* 
Y is lower alkoxy, hydroxy and halogen when p is 2 
and X is — O— ; 
(Ri) is R20, R21, or R22» wherein: 
Rjois --<CH2)ff— where n is 2, 3, 4 or 5; 
R2iis 

— ch2--ch==<:h— CH2— , 

— CE[2"~~C=C— Cil2~~> 
— CH2— dfcCH— CH2— CH2, 
--CH2— CH2-"CH==CH--CH2--, 
— CH2C=C-CH2— CH2— , or 
— CH2— CH2— C=C— CH2— , 
the — CH&=CH— bond being ds or trans; 
R22 is R20 or R21 in which one or more carbon atoms 
of R20 or R21 are substituted by at least one Ci-Ce 
Hnear alkyl group, phenyl group or 



25 



30 



lower alkylenc] 



where Zj is lower alkyl, —OH, lower alkoxy, — CF3, 
— N02. — NH2 or halogen; 

R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, 
carboxyl, chlorine, fluorine:, bromine, iodine, 
amino, lower mono or dialkylamino, nitro, lower 
alkyl thio, trifluoromethoxy, cyano, acylamino, 
trifluoromethyl, trifluoroacetyl, aminocarbony^ 
monoalkylaminocarbonyl, dialkylaminocarbonyl, 
formyl. 



o 
II 

"Oalfcyl 

osJ 

I 

— CH-aDcyl, 



O 
II 

— C— O-aflcyl, 
W 



o o 

n II 

— C-aryl, — C-heteroaiyl, 



W 



W 
11 



—C-sSkylt —C-aryl, and — Obeteroaryl; 



alkyl is lower alkyl; 
aryl is phenyl or 



What is claimed is: 

1. A compound of the formula: 



where R5 is hydrogen, lower alkyl, lower alkoxy, 
hydroxy, chlorine, fluorine, bromme, iodine, lower 
monoalkylamino, lower dialkylamino, nitro, cy- 
ano, trifluoromethyl, trifluoromethoxy; 

heteroaryl is 
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— CH=^Nr— ; 
W is CH2 or CHRg or N— R9; 
R7 is hydrogen, lower alkyl» or acyl; 
Rg is lower alkyl; 

R9 is hydroxy, lower alkoxy, or — ^NHRio; and 
Rio is hydrogen, lower alkyl, C1-C3 acyl, aryl, 

o o 
II II 
— C«yl or — Ciieteroaryl, 

where aryl and heteroaryl are as defined above; and 
m is 1, 2, or 3; 

all geometric, optical and stereoisomers thereof, or a 
pharmaoeutically acceptable acid addition salt 
thereof. 

2. A compound as claimed in claim 1, which is l-[4-[3- 
[4<l,2-benrisoxazoI-3-yl)-l-piperidinyl]propoxy]-3- 
methoxyphenyl]ethanone or a pharmaceutically accept- 
able add addition salt thereof. 

3. A compound as claimed in claim 1, which is l-[4-[3- 
[4-(6-fluoro-l,2-ben2isoxazol-3-yl)-l-piperidinyl]- 
propoxy]-3-mcthoxyphenyl]cthanone or a pharmaceuti- 
cally acceptable add addition salt thereof. 

4. A compound as claimed in claim 1, which is l-[4-[4- 
[4-(l,24>enzisoxazol-3-yl)-l-piperidinyl}butoxy]-3me- 
ihoxypkenyl]ethanone or a pharmaceutically accept- 
able add addition salt thereof. 

5. A compound as claimed in dalm 1, which is l-[4-[4- 
[4-(6-fluoro-l,2-benasoxazoI-3-yl)-l-piperidinyl]butox- 
y]-3-methoxyphenyl]ethanQne or a pharmaceutically 
acceptable acid addition salt thereof. 

6. A compound as claimed in claim 1, which is l-[4-[2- 
[4-(l,2-benzisoxazol-3-yl>l-pipcridinyl]ethoKy]-3- 
methoxyphenyl]ethanone or a pharmaceutically accept- 
able add addition salt thereof. 

7. A compound as claimed in claim 1, which is l-[4-[2- 
[4-(6-fluoro-l,2-bcnzisoxazol-3-yl>l-piperidinyl]ethox- 
y]-3-methoxyphenyl]ethanone or a pharmaceutically 
acceptable add addition salt thereof. 

8. A compound as claimed in claim 1, which is l-[4-[3- 
[4-(l,2-benisothiazol-3-yl)-l-pq>eridinyl]propoxy]-3- 
methoxyphenyljethanone or a pharmaoeutically accept- 
able add addition salt tliereof. 

9. A compound as claimed in claim 1, which is 4-[3-[4- 
(6-fluoro-l,2-benzisoxazol-3*yl)-l-piperidinyl}propox- 
y}-3-methoxy-a-niethylbenzenemethanol or a pharma- 
ceutically acceptable add addition salt thereof. 

10. A compound as daimed in claim i, which is l-[4- 
[3-[4-(6-fluoro-l,2-ben2asoxazol-3-yl)-l-piperidinyl]- 
propoxy}-3-hydroxyphenyl}ethanone or a pharmaceuti- 
cally acceptable add addition salt thereof. 

11. A compound as claimed in claim 1, which is l-[4- 
[3-[4-(6-chloro-i,2-benzisoxazol-3-yl)-l-piperidinyl]- 
propoxy}-3-methoxyphenyl]ethanone or a pharmaceuti- 
cally acceptable add addition salt thereof. 

12. A compound as claimed in claim 1, which is l-[4- 
[4-I4-(6^hloro-l,2-benzisoxazol-3-yl)-l-piperidinyl]- 
butoxy}-3-methoxyphenyl]ethanone fusuirate or a phar- 
maceutically acceptable add addition salt thereof. 

13. A compound as claimed in claim 1, which is l-[4- 
[3-[4-(5-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]- 
propoxy]-3-methoxyphenyl]ethanone or a pharmaceuti- 
cally acceptable add addition salt thereof. 

14. A compound as claimed in claim 1, which is 6- 
fluoro-3-[l-[3-{2-methoxypfaenoxy)propyl]-4- 
piperidinyl]-l,2-benzisoxazoie fuxnarate or a pharma- 
ceutically acceptable add addition salt thereof. 
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15, A compound as claimed in claim 1, which is l-[3- 
[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]- 
propoxy]-4-methoxyphenyl]phenylinethanone or a 
pharmaceutically acceptaJ^le add addition salt thereof. 
5 16. A compound as claimed in claim 1, which is l-[4- 
[2-[4-(6-chloro-l,2-benzisoxazol-3-yl)-l-piperidinyl]e- 
thoxy]-3-methoxyphenyl]ethanone or a pharmaceuti- 
cally acceptable add addition salt thereof. 

17. A compound as claimed in claim 1, which is l-[3- 
10 [3-[4-(6-fluoro-l,2-benasoxazol-3-yl)-l-piperidinyl]- 

propoxy]phenyl]ethanone or a pharmaceuticdly ac- 
ceptable add addition salt thereof. 

18. A compound as claimed in claim 1, which is l-[4- 
[3-[4-(6-fluoro-I,2-benzisoxazol-3-yl)-l-piperidinyl]- 

15 propoxy]-2-methylphenyl]ethanQne or a pharmaceuti- 
cally acceptable add addition salt thereof. 

19. A compound as claimed in claim 1, which is l-[2- 
[3-[4-(6-£luoro-l,2-benzisoxazol-3-yl>l-piperidinyll- 
propoxy]-5-methylphenyl}ethanone or a phannaceuti- 

20 caily acceptable add addition salt thereof. 

20. A compound as daimed in clsdm 1, which is N-[3- 
[3-[4-(6-fluoro-l,2-benmsoxazol-3-yl)-l-piperidinyl]- 
propoxy]-4-methoxyphcnyl]acetamide or a pharmaceu- 
tically acceptable add addition salt thereof. 

25 21. A compound as claimed in claim 1, which is l-[4- 
[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]- 
propoxy]-3-methylphenyl]ethanone or a pharmaceuti- 
cally acceptable add addition salt thereof. 

22. A compound as claimed in claim 1, which is l-[4- 
30 [3-[4-(6-£hioro-l^-benzisoxazol-3-yl>l-piperidinyl]- 

propoxy]phenyl]ethanone or a pharmaceutically ac- 
ceptable add addition salt thereof. 

23. A compound as claimed in claim 1, which is 4-[3- 
[4-(6-fluoro-l,2-benzisoxazol-3-yI)-l-piperidinyl]- 

35 propoxy]-3-methoxybenzonitrile or a pharmaceutically 
acc^t^le add addition salt thereof. 

24. A compound as claimed in claim 1, which is 1- 
[3,5-dibromo-4-[3-[4-(6-fluoro-l,2-bcttzisoxa2ol-3-yl)-i- 
piperidinyl]propoxy]phenyl]ethanone or a pharmaceu- 

40 tically acceptable add addition salt thereof. 

25. A comx>ound as claimed in claim 1, which is 6- 
fIuoro-3-[l-(3-pbenoxypropyl)-4-piperidinyl]-l,2-ben- 
zisoxazole or a pharmaceutic^y acceptable acid addi- 
tion salt thereof. 

45 26. A compound as claimed in claim 1, which is l-[4- 
[3-[4-(6-fluoro-l,2-ben2isoxazol-3-yl]-l-piperidinyl3- 
propoxy]-3-methylmercaptophenyl]ethanone or a phar- 
maceutically acceptable add adc^on salt thereof. 

27. A compound as claimed in daim 1, which is l-[4- 
50 [4-[4-(l,2-benzisothiazol-3-yl)-l-piperidinyl]butoxy]-3- 

methoxyphenyl]ethanone or a pharmaceutically accept- 
able add addition salt thereof. 

28. A compound as claimed in claim 1, which is I-[4- 
[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]- 

55 propoxy]-3-methoxyphenyI}phenylmethanone or a 
pharmaceutically acceptable add addition salt thereof. 

29. A compound as claimed in claim 1, which is 3-[l- 
[3-[4-(l-ethoxyethyl)-2-methoxyphenoxy3propyl]-4- 
ptperidinyl]-6-fluoro-l,2-ben2d$oxazole or a pharmaceu- 

60 tically acceptable add addition salt thereof. 

30. A compound as claimed in daim 1, which is 3-[l- 
[3-[4-(l-acetoxyethyl)-2-methoxyphenoxy]propyl]-4- 
piperid2nyl]-6-fIuoro-l,2-benzisoxazole or a pharmaceu- 
tically acceptable add addition salt thereof. 

65 31. A compound as claimed in claim 1, which is l-[4- 
[3-[4-(6-fluoro-l,2-benzisoxa2ol-3-yl)-I-piperidinyl]- 
propoxy]-3-methoxyphenyl]pentanone or a phannaceu- 
tically acceptable acid addition salt thereof. 
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32. A compound as claimed in claim 1, which is 2-[3- 49. A compound as claimed in claim 1, which is l-[4- 
[4-(6-fluoro-l,2-benmsoxazol-3-yi)-l-piperidinyl]- [3-[4-(6-fIuoro-l,2-benasothia2Sol-3-yl>l-piperidinyl]- 
propoxy]-N-methylbenzeneamine or a pharmaceuti- propo2y]-3-methylaminophenyl]ethanoney orapharma- 
cally acceptable acid addition salt thereof. ceutically acceptable add addition salt thereof. 

33. A compound as claimed in claim 1, which is 3-[l- 5 50. A compound as claimed in claim 1, which is N-[3- 
[3-(4.bromo-2-methoxyphenoxy)propyll-4-piperidinyl]- [3-[4-(6-fluoro-l,2-benzisothiazol-3-yl)-I-piperidinyl]- 
6-fluoro-l,2-benz!SOxazole or a pharmaceutically ac- propoxyH-methoxyphenylJacetamide, orapharmaceu- 
ceptable add addition salt thereof. tically acceptable add addition salt thereof. 

34. A compound as claimed in claim 1, which is l-[4- 51, a compound as claimed in claim 1, which is l-[4- 
[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl> 10 [3-[4-(6-fluoro-l»2-benzisothiazol-3-yl)-l-piperidinyl]- 
propoxy]-3-methoxyphenyllpropanone or a pharmaceu- propoxy]-3-methoxyphenyl]ethanone, or a pharmaceu- 
tically acceptable acid addition salt thereof. tically acceptable add addition salt thereof. 

35. A compound as claimed in claim 1, which is 4-[3- 52. a compound as claimed in claim 1, which is N,N- 
[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]- diniethyl-4-[3-[4-(6-fliioro-l,2-benzisoxazol-3-yl>i- 
propoxy]-3-metiioxybenzamide or a pharmaceuticaiDy 15 piperidinyl]propoxy]-3-methoxybcnzamide, or a phar- 
accepts^le add addition salt thereof. maceutically acceptable acid addition salt thereof. 

36. A compound as claimed in claim 1, which is 1 -[4- compound as claimed in claim 1, which is 1 - [4- 
[3-[4-(6-fluoro-l,2^benzisoxazol-3-yi)-l-piperidinyl]- [3-[4-(6-jauoro-l,2-benzisoxazol-3-yl>I-piperidinyl]- 
propoxy]-3-(methylamino)phenyl]ethanone or a phar- propoxy].3.methoxyphenyl]ethanone oxime, or a phar- 
maceutically acceptable acid addition salt ^ereof. 20 jna^euticatty acceptable add addition salt thereof. 

37. A compound as clamied m clam 1, which is l-[4- 5^ ^ compound as claimed in claim 1, whidi is l-[4- 
[3-[4.(6-fluoro.l.2.benzi«>:^i-3-yl>l-pipen^ [3-[4-(6.fluoro-l,2-benzisoxazol-3-yl)-i-piperidinyl]- 
propoxy]-3.etiioxphenyl]e^ propoxy]methoxyphenyl]ethanone oxime O-methyl 
caUy acceptable acid addition salt thereof . ^ pharmaceutically acceptable add addition 

38. A compound as claimed m claim 1, which is N-[2- 25 thereofl 
[344-(^fluoro-l,2-benzisoxazol-3-y^^ 55 ^ compound as claimed in claim 1, which is l-[4- 
propoxyjph^yBaijtamide, o^ a pharmaceuticany ac- p.[4^5.fl,«,ro4,2-benzisoxazol.3.yl)-l.piperidinyI]- 

M4.(6.nuof ^^^^ 30 

propoxy].3-dmethylanmiop^^^^ a phar- fl^^,;^"^^^^^^^ 

maceutically acceptable acid additon salt thereof. XZ^J^^^ or a phar- 

40. A compound as claimed m claun 1, which is l-[4- yjpropyij-f-pipcnamyij 1,^ oc^ciaoi^i^ ui ^ 
[3-[4<6.fluorS-1.2.benzisoxazol-3.yl).l.piperidinyl]- m^tically accq,table acid addition salt ^«reof. 
pr<Exy].2-methoxyphenyl]ethan^ne,orrp 35 J^'tf^^'^^'^^'^'^^^ 

tiX aLptable Jd addition salt thereof g-[[4.[4<6.fluoro.U-b^ 

41. A compound as claimed in claim 1. which is 4.[3- 2butenyl]oxy]-3-methoxyph^ a phar- 
[4-(6.fluoro-lSbenzisoxazol-3-yl>l-piperidinyl]- m^utically acceptable acid addition salt thereof 
i,ropoxy]-3-hydroxy.a-methylbenzene methanol, or a ^.f/nA^'^^T^^.'^t^'^'^'^ 
rharmacUti<iUyac^^ 40 [3-[4-[[4K6-fluoro-^^^ 

42. A compound as claimed m claim 1, which is 2-[3- 2-butenyl]oxy]-4-hydroxypl^yl]etiianon^ or a phar- 
I4-(6.fluoro-U-benzisoxazol-3-yl).l.pipeiidinyl]- maceutically acc^table acid addmon salt ^areof. 
propoxylanilinc, or a phannaceuticany acceptable add S9, A oompomid as claimed mcl^ 

addition salt thereof. [3-[4.[[4K6-fluoro-l,2-benzisoxazol-3-ylH.pipendmyl]. 

43. A compound as claimed m cMm 1, which is N-I5- 45 2butenyl]oxy]^ben2yloxyphenyl]ethanone, or a phar- 
acetyl-2-[3.[4<6-fiuoro-l,2-benzisoxazol-3-yl>l- maceutically acceptable add addition salt ^eof. 
piperidinyl]propoxy]phenyl]acetamide, or a phanna- «>• A compound as claimed m clami 1, which is K4- 
ceuticaOy acceptable add addition salt thereof. [3-[4-(6.Fluoro-l,2-ben220soxazol-3-yl)-l-pipendmyl]- 

44. A compound as claimed in claim 1, which is 3-[l- propoxy]-3-brQmophenyl]ethanone or a pharmaceuti- 
[3-(4-etiiyI-2-methoxyphenoxy)propyl]-4-piperidinyl]- 50 cally acceptable add addition salt thereof. 
6-fluoro-i;i-benzisoxazole, or a pharmaceutically ac- A compound as claimed in claim 1, which is H4- 
ceptable acid addition salt thereof. [3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]- 

45. A compound as claimed in clann 1, which is 1- propoxy]-3-methoxyphenyl]-i2,2-trifluoroethanone, or 
[3,5-dimethoxy^[3-[4-(6-fluoro-l,2-benzisoxazol.3-yl> a pharmaceutically acceptable add addition salt 
l-piperidmyl]propoxy]phenyl]eth3none, or a pharma- 55 thereof. 

ceutically acceptable acid addition salt thereof. 62. A compound as claimed in daim 1, which is 3-[l- 

46. A con:q)ound as claimed in claim 1, which is N-[3- [3-[4-(l.metiioxyethyl>2-hydroxyphenoxyl]propyl]-4- 
[3-[4-(6-fluoro-l,2-ben3nsoxazol-3-yl>l-ittperidinyl> piperidinyl]-6-fluoro-l,2-benadsoxazoie, or a pharma- 
propoxy]phenyl]acetamide, or a pharmaceutically ac- ceutically acceptable add addition salt thereof, 
ceptable add addition salt thereof. 60 63. A compound as claimed in claim 1, which is l-[4- 

47. A compound as claimed m claim 1, which is 3-[3- [3-[4-(6-fluoro-l,2-ben2isothia2sol-3-yl)-l-piperidinyl]- 
[4-(6-fluoro-l^-benzisoxazol-3-yl)-l-ittperidinyl]- propoxy]-3-hydroxyphenyi]ethanone, or a phannaceu- 
propoxy]aniline, or a pharmaceutically acceptable add tically acceptable add addition salt thereof, 
addition salt thereof. 64. A compound as claimed in claim 1, which is 4-[3- 

48. A compound as claimed in daim 1, which is 3-[3- 65 [4-(6-fluoro-l,2-ben2isothiazol-3-yQ-l-piperidinyl]- 
[4-(6.fluoro-l,2-benzisoxazol-3-yl>l-inperidinyl]- propoxy]-3-methoxy-alpha-methylbenzenemethanol, or 
propoxy]-4methoxyaniline, or a pharmaceutically ac- a pharmaceutically acceptable add addition salt 
ceptable acid addition salt thereof. thereof. 
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65. A compound as claimed in claim 1, which is 
(— ).[4.[3-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 
piperidinyl3-2-methyM-propoxy]-3-methoxyphenyl]e- 
thanone, or a phaimaceutically acceptable acid addition 
salt thereof. 

66. A compound as claimed in claim 1, which is 1-(S- 
KH-M4-[3-I4-(^fluoro-l,24)en2isoxazol-3-yl>l- 
piperidinyl3-2-methyl-l-propoxy]-3-methoxyphenyI]e- 
thanone, or a pharmaceutically acceptable add addition 
salt thereof. 

67. The compound of claim 1, wherein the pharma- 
ceuticaily acceptable addition salt is selected from the 
group consisting of salts of mineral acids, salts of mono- 
basic carboxylic acids, salts of dibasic carboxylic adds^ 
and salts of tribasic carboxylic acids. 

68. The compound of claim 67, wherem said pharma- 
ceutically acceptable addition salts are selected from 
the group consisting of salts of hydrochloric add, sulfu- 
ric add, nitric add, acetic add, profnonic acid, maldc 
add, fumaric acid, carboxysucdnic add, and dtric add. 

69. The compound of claim 1, wherdn Y is in the 5 
position. 

70. The compound of claim 1, wherein Y is in the 6 25 
position. 

71. The compound of claim 1, wherein Y is sdected 
from the group consisting of hydrogen, chlorine bro- 
mine and fluorine. 

72. The compound of claim 71, wherdn Y is fluorine. 

73. The compound of claim 72, wherein Y is in the 6 
portion. 

74. The compound of claim 1, wherem p is 2, X is 
— O— , and Y is selected from the group consisting of 35 
lower alkoxy, hydroxy and halogen groups. 

75. The compound of claim 74, wherein Y is a me- 
thoxy group. 

76. The compound of claim 1, wherein Ri is — CH- 
2— CH==CH===CH2--. 

77. The compound of claim 1, wherein R is selected 
from the group consisting of hydrogen, C1-C3 alkyl, 
C1-C3 alkoxy, hydioxyl, — COCF3, Ci-Cealkanoyl, CI, 
F, Br, I, C1-C3 alkylamino, — NO3, — CF3, — OCF3, 
and 



o o OR? 

It (I I 

alkyl-C— . CF3— C— . or — CH-alkyt 

alkyl is lower alkyl; 

R7 is hydrogen, lower alkyl. 



O 

il 

lower a]kyl*C — , 



O 
][ 

CPs'— C— ; 



and 

m is 1, 2, or 3; 
all geometric, optical and stereoisomers thereof or a 
pharmaceutically acceptable add addition salt thereof. 

79. A compound of the formula: 




CH N-eCH2)«0-4 /) 



30 



wherein p is 1 or 2; 

Y is hydrogen, CI, Br, or F, when p is 1; 

Y is lower alkoxy, hydroxy, or halogen when p is 2; 
n is 2, 3, or 4; 

R is hydrogen, C1-C3 alkyl, C1-C3 alkoxy, hydroxyl, 
acyl, alkanoyl, Q, F, Br, I, amino, C1-C3 mono or 
dialkyl ammo, acylamino, — NO2, — OCF3, — CF3, 



o 
11 

alkyl-C— , 



CFj— C— , or 



OR7 
I 

-CH-alfcyl; 



40 



alkyl is lower alkyl; 

R7 is hydrogen, lower alkyl, or 



o 
11 

lofwer a3kyl-C— , 



O 
II 

CF3— c- 



45 



O 
II 

— C-lower aUtyl. 
78. A compoimd of the formula: 



50 



and 

m is 1, 2, or 3; 
aU geometric, optical and stereoisomers thereof or a 
pharmaceutically acceptable add addition salt thereof. 

SO. A compound of the formula: 



00/ 




CH N-eCH2)iiO-i i 
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,CH N-^Ri-^O- 



wherein p is 1 or % 

Y is hydrogen, CI, Br, or F, when p is 1; 

Y is lower alkoxy, hydroxy, or halogen when p is 2; 
n is 2, 3, or 4; 

R is hydrogen, C1-C3 alkyl, C1-C3 alkoxy, hydroxyl, 
alksmoyl, CI, F, Br, I, amino, Ci-Cs mono or dial- 
kyl amino, acylamino, — NO2, — OCF3, — CF3, 



60 wherein 

X is — O— or — S— ; 
p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluo- 
rine, bromine, iodine, lower alkoxy, trifluoro- 

65 methyl, nitro, or amino, when p is 1; 

Y is lower alkoxy, hydroxy and halogen when p is 2 
and X is — O — , 

is — (CH2)ji — where n is 2, 3, 4 or 5; 



119 

(Ri) is R20, R21, or R22, wherein: 
Riois — (CH2)ir- where n is 2, 3, 4 or 5; 
R2iis 

-CH2--CH=CH-CH2-. 

— CH2--C=C— CH2— , 

— CH2— Cifc=CH— CH2— CH2— , 

— CH2— CH2— Ca^CH— CH2— , 

— CH2— teC— CH2— CH2— , or 

— CH2— CHi— C=C— CH2— , 
the — CH=CH — bond being cis or trans; 
R22 is R20 or R21 in which one or more carbon atoms 

of R20 or R21 are substituted by at least one C1-C6 

linear alkyl group, phenyl group or 
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10 



15 



lower allq^eneyl— f T > 



Q3 



I 

— NH, 

W is CH2 or CHRg or N— Rg; 

R? is hydrogen, lower alkyl, or acyl; 

Rs is lower alkyl; 

R9 is hydroxy, lower alkoxy, or — NHRicg and 
Rio is hydrogen, lower alkyl, C1-C3 acyl, aryl. 



20 



25 



where Zi is lower alkyl, —OH, lower alkoxy, — CF3, 
— NO2, — NH2 or haloge!^ and R and m are as 
defined hereinafter; 

m is 1, 2, or 3; and 

when m is 1, 2, or 3, R is hydrogen, lower alkyl, 
lower alkoxy, hydroxyl, catboxyl, chlorine, fluo- 
rine, bromine, iodine, amino, lower mono or dial- 
kylamino, nitro, lower alkyl thio, trifluorome- 30 
thoxy, cyano, acylamino, trifiuoromethyi trifluo- 
roacetyl, aminocarbonyl, monoalkylaminocarbo- 
nyl, dialkylaminocarbonyl, formyl, 



o 
11 

— C-aryl 



O 
II 

— C-heteroaiyl, 



where aryl and heteroaryl are as defined above; and 
when m is 3, R is not 



o 
II 

— C-heteroaryl or 



W 
il 

— Cieteroaryl; 



00 00 

ti II 11 II 

— Oalkyl, — O-O^alkyl, — C-aryl, — C-lieteroaryl, 



OR' 
1 

— Caa-alkyl, 



w 

II 

— OalkyI, 



W W 
II II 

— C-aiyl, and — Oiieteroaryl; 



40 



alkyl is low^ alkyl; 
aryl is phenyl or 



where R5 is hydrogen, lower alkyl, lower alkoxy, 
hydroxy, chlorine, fluorine, bromine, iodine, lower 
monoalkylamino, lower dialkylamino, nitro, cy- 
ano, tcifluoromethyl, trifluoromethoxy; 

heteroaryl is 



all geometric, optical and stereoisomers thereof or 
pharmaceutic^y acceptable acid addition salt 
thereof. 

81. A compound as cl^ed in claim 1^ which is (E)-l- 
[4-II4-[4-{6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]- 

35 2-butenyl]oxy]-3-methoxphenyl]etlianone, or a pharina- 
ceutically acceptable add addition salt thereof. 

82. A pharmaceutical composition, which comprises 
compound as claimed in any one of claims 1-81, and a 
pharmaceutically acceptable carrier therefor. 

83. An antipsychotic composition which comprises a 
compound as claimed in any one of claims 1-81, in an 
amount sufBdent to produce an antipsychotic effect, 
and a pharmaceutically acc^table carrier therefor. 

84. A method of treating psychoses, which comprises 
45 administering to a mairrmal a psychoses-treating effec- 
tive amount of a compound as claimed in any one of 
claims 1-81. 

85. An analgesic composition which comprises a 
compound as clahned in any one of claims 1-81, in an 

50 amount suffident to produce a pain-relieving effect, and 
a pharmaceutically acceptable carrier therefor. 

86. A method of alleviating pain, whidi comprises 
administering to a mammal a pain-reHeving effective 
amount of a compound as claimed in any one of claims 
1-81. 

* m * * * 
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REISSUE DECLARATION UNDER 37 C.F.R. S 1.175 

We, Joseph T. Strupczewski, Grover C. Helsley, Yulin Chiang, Kenneth J. Bordeau, and 
Edward J. Glamkowski,, all citizens of the United States with residences and post office 
addresses as listed below, do hereby state and declare as follows: 

1 . We believe we are the original joint inventors of the subject matter which is 
described and claimed in United States Patent No. 5,364,866, granted on November 15, 1994, 
and for which a reissue patent is sought on the invention entitled, "Heteroarylpiperidines, 
Pyrrolidines and Piperazines and Their Use as Antipsychotics and Analgetics." 
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2. We hereby state that we have reviewed and understand the contents of the above- 
identified specification, including the original patent claims, and the claims in the Preliminary 
Amendment filed herewith. 

3. We acknowledge the duty to disclose information that is material to the 
examination of this reissue application in accordance with Title 37, Code of Federal 
Regulations, Section 1. 56(a). 

4. We believe that U.S. Patent No. 5,364,866 is at least partially inoperative or 
invalid because, without any deceptive intention, we claimed more or less than we had the right 
to claim in the patent. 

I 5. An error which is a statutory basis for reissue is that at least some of the patent 

j 

claims cover subject matter described in European Patent Application No. 402,644 (EP '644) 
published December 19, 1990. Applicants are filing this Reissue Application in order to 
overcome this reference. 

6. The above-described error and all other errors corrected in this reissue 
application arose without any deceptive intent. 

7. We hereby declare that all statements made herein of our own knowledge are 
true and that all statements made on information and beHef are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, imder Section 1001 of Title 18 of the 
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United States Code and that such willful false statements may jeopardize the validity of the 



application or any patent issued thereon. 



Full Name of First Inventor 
Joseph T. Stmpczewski 


[ Iiwentor's SignaferS /y^ 




Residence i 




Citizenship 
USA 


Post Office Address 


Full Name of Second Inventor 
Grover C. Helsley 


Iiw|3|or's Signature ^ 


Date 


Residence 
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USA 


Post Office Address 


Full Name of Third Inventor 
Yulin Chiang 


Inveritor's Signature ^ 


Date 


Residence 
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USA 


Post Office Address 


Full Name of Fourth Inventor 
Kenneth J. Bordeau 


Invent^'s Signature y 
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Residence 


Citizenship 
USA 


Post Office Address 


Full Name of Fifth Inventor 
Edward J. Glamkowski 
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Citizenship 
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Post Office Address 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Reissue Application of: 
U.S. Patent No. 5,364,866 

Joseph T. STRUPCZEWSKI et al. 

Reissue Serial No.: Unassigned 

Filed: Herewith 

For: HETEROARYLPIPERIDINES, 

PYRROLIDINES AND PIPERAZINES AND 
THEIR USE AS ANTIPSYCHOTICS 
AND ANALGETICS 

BOX REISSUE 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

POWER OF ATTORNEY 
AND STATEMENT UNDER 37 C.F.R. § 3.73(b) 

U.S. Patent No. 5,364,866 is assigned to Aventis Pharmaceuticals Inc. as assignee of the 
entire right, title and interest in said patent by virtue of an assignment recorded at Reel 6437, 
Frame 0333, and by virtue of a merger agreement recorded on December 14, 1999, at Reel 
10452, Frame 0703, and further by virtue of a change of name document recorded on February 
8, 2000, at Reel 10567, Frame 0944. 

Aventis Pharmaceuticals Inc. hereby appoints as attorney at least one of the following, 
both jointly and separately, as their attorneys with full power of substitution and revocation to 
prosecute this application for reissue, to receive the reissued Letters Patent, and to transact all 
business in the Patent and Trademark OfBce connected therewith: Douglas B. Henderson, Reg. 
No. 20,291; Ford F. Farabow, Jr., Reg. No. 20,630; Arthur S. Garrett, Reg. No. 20,338; Donald 
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R. Dunner, Reg. No. 19,073; Brian G. Bnmsvold, Reg. No. 22,593; Tipton D. Jennings, IV, Reg. 
No. 20,645; Jerry D. Voight, Reg. No. 23,020; Laurence R. Hefter, Reg. No. 20,827; Kenneth E. 
Payne, Reg. No. 23,098; Herbert H. Mintz, Reg. No. 26,691; C. Larry O'Rourke, Reg. No. 
26,014; Albert J. Santorelli, Reg. No. 22,610; Michael C. Elmer, Reg. No. 25,857; Richard H. 
Smith, Reg. No. 20,609; Stephen L. Peterson, Reg. No. 26,325; John M. Romary, Reg. No. 
26,331; Bruce C. Zotter, Reg. No. 27,680; Dennis P. O'Reilley, Reg. No. 27,932; Allen M. 
Sokal, Reg. No. 26,695; Robert D. Bajefsky, Reg. No. 25,387; Richard L. Stroup, Reg. No. 
28,478; David W. Hill, Reg. No. 28,220; Thomas L. Irving, Reg. No. 28,619; Charles E. Lipsey, 
Reg. No. 28,165; Thomas W. Winland, Reg. No. 27,605; Basil J. Lewris, Reg. No. 28,818; 
Martin I. Fuchs, Reg. No. 28,508; E. Robert Yoches, Reg. No. 30,120; Barry W. Graham, Reg. 
No. 29,924; Susan Haberman Griffen, Reg. No. 30,907; Richard B. Racine, Reg. No. 30,415; 
Thomas H. Jenkins, Reg. No. 30,857; Robert E. Converse, Jr., Reg. No. 27,432; Clair X. Mullen, 
Jr., Reg. No. 20,348; Christopher P. Foley, Reg. No. 31,354; John C. Paul, Reg. No. 30,413; 
Roger D. Taylor, Reg. No. 28,992; David M. Kelly, Reg. No. 30,953; Kenneth J. Meyers, Reg. 
No. 25,146; Carol P. Einaudi, Reg. No. 32,220; Walter Y. Boyd, Jr., Reg. No. 31,738; Steven 
M. Anzalone, Reg. No. 32,095; Jean B. Fordis, Reg. No. 32,984; Barbara C. McCurdy, Reg. No. 
32,120; James K. Hammond, Reg. No. 31,964; Richard V. Burgujian, Reg. No. 31,744; 
J. Michael Jakes, Reg. No. 32,824; Thomas W. Banks, Reg. No. 32,719; Christopher P. Isaac, 
Reg. No. 32,616; Bryan C. Diner, Reg. No. 32,409; M. Paul Barker, Reg. No. 32,013; Andrew 
Chanho Sonu, Reg. No. 33,457; David S. Forman, Reg. No. 33,694; Vincent P. Kovalick, Reg. 
No. 32,867; James W. Edmondson, Reg. No. 33,871; Michael R. McGurk, Reg. No. 32,045; 
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Joann M. Neth, Reg. No. 36,363; Gerson S. Panitch, Reg. No. 33,751; Cheri M. Taylor, Reg. No. 
33,216; Charles E. Van Horn, Reg. No. 40,266; Linda A. Wadler, Reg. No. 33,218; Jeffrey A. 
Berkowitz, Reg. No. 36,743; Michael R. Kelly, Reg. No. 33,921; and James B. Monroe, Reg. 
No. 33,971; and Lara C. Kelley, Reg. No. 41,55L Please send all future correspondence 
concerning this application to Finnegan, Henderson, Farabow, Garrett & Dunner, L.L.P. at the 
following address: 

Finnegan, Henderson, Farabow, 
Garrett & Dunner, L.L.P, 
1300 1 Street, N.W. 
Washington, D.C. 20005-3315 

The undersigned, whose title is supplied below, is empowered to sign on behalf of the 

assignee. 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are beUeved to be true; and further that these 
statements are made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patent issuing thereon. 

September 21, 2000 



Date 




Stephen L> Nesbitt 



Printed or Typed Name 

Professional Development and Licensing Support 
Title 
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